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Summary {#efs24853-sec-0001}
=======

Penconazole was included in Annex I to Directive 91/414/EEC on 31 May 2010 by Commission Directive 2010/34/EC amending Directive 2009/77/EC, and has been deemed to be approved under Regulation (EC) No 1107/2009, in accordance with Commission Implementing Regulation (EU) No 540/2011, as amended by Commission Implementing Regulation (EU) No 541/2011. As the active substance was approved after the entry into force of Regulation (EC) No 396/2005 on 2 September 2008, the European Food Safety Authority (EFSA) is required to provide a reasoned opinion on the review of the existing maximum residue levels (MRLs) for that active substance in compliance with Article 12(1) of the aforementioned regulation. To collect the relevant pesticide residues data, EFSA asked Germany, the designated rapporteur Member State (RMS), to complete the Pesticide Residues Overview File (PROFile) and to prepare a supporting evaluation report. The PROFile and evaluation report provided by the RMS were made available to the Member States. A request for additional information was addressed to the Member States in the framework of a completeness check period, which was initiated by EFSA on 19 May 2016 and finalised on 19 July 2016. After having considered all the information provided, EFSA prepared a completeness check report which was made available to Member States on 5 September 2016.

Based on the conclusions derived by EFSA ([2008](#efs24853-bib-0005){ref-type="ref"}) in the framework of Directive 91/414/EEC, the MRLs established by the Codex Alimentarius Commission and the additional information provided by the RMS and Member States, EFSA prepared in March 2017 a draft reasoned opinion, which was circulated to Member States for consultation via a written procedure. Comments received by 6 April 2017 were considered during the finalisation of this reasoned opinion. The following conclusions are derived.

Primary crop metabolism of penconazole was investigated in fruit crops (apples and tomatoes) upon foliar treatment. The metabolism in rotational crops was investigated in root and tuber vegetables (radish), leafy vegetables (lettuce) and cereals (wheat). On the basis of the available metabolism studies in primary and rotational crops, the peer review agreed to establish the residue definition for enforcement as parent compound only. For risk assessment, the residue definition was set as the sum of penconazole and free and conjugated CGA 132465, CGA 190503 and CGA 127841, expressed as penconazole. A conversion factor (CF) of 6 from enforcement to risk assessment was established on the basis of the metabolism data and available processing studies analysing simultaneously for penconazole and all metabolites containing the dichlorbenzoic acid moiety.

In the present review, EFSA is of the opinion that, according to the results of the metabolism studies, penconazole only cannot be considered a sufficient marker for enforcement. Moreover, available metabolism studies are underdosed compared to the most critical Good Agricultural Practices (cGAPs) authorised in the European Union (EU).

For the time being, in order to perform at least a tentative assessment, EFSA considered the residue definitions and the CF for risk assessment as derived during the peer review. For processed commodities and for rotational crops, the same residue definition as for raw agricultural commodities is tentatively proposed. An analytical method for the enforcement of the proposed residue definition at the limit of quantification (LOQ) of 0.01 mg/kg in all matrices is available.

The proposed tentative residue definitions are only limited to the fruits crops. Therefore, for globe artichokes (leafy vegetables) and fresh peas (pulses), it was not possible to derive even tentative residue definitions and the existing uses on these crops could not be assessed by EFSA.

Regarding the magnitude of residues, the available data are considered sufficient to derive MRL proposals as well as risk assessment values for all commodities under evaluation, except for almonds, hazelnuts, walnuts, peas with pods and peas without pods where the available data were insufficient to derive tentative MRLs. Considering that on the basis of the available metabolism data only tentative residue definitions could be proposed, all the derived MRL and risk assessment values should be considered tentative only.

According to the results from the confined rotational crop studies, it was concluded that, with the possible exception of the triazole metabolites, no significant residues are expected to occur in rotational crops provided that penconazole is applied according to the GAPs considered in this review.

Penconazole is authorised for use on apples and apples pomace might be fed to livestock. Livestock dietary burdens were therefore calculated for different groups of livestock and the dietary burdens calculated for cattle (all) were found to exceed the trigger value of 0.1 mg/kg dry matter (DM). However, since metabolism and livestock feeding studies are not available, it was not possible to derive residue definitions and MRL proposals for cattle tissues.

Chronic and acute consumer exposure resulting from the authorised uses reported in the framework of this review was calculated using revision 2 of the EFSA PRIMo. For those commodities where data were insufficient to derive an MRL, EFSA considered the existing EU MRL multiplied by the tentative CF of 6 from enforcement to risk assessment, for an indicative calculation. Since studies addressing the metabolism in leafy vegetables, in pulses and oilseeds and in livestock are not available, it was not possible to include in the calculation the existing MRLs for globe artichokes, fresh peas, bovine and poultry tissues, milk and eggs. For melons, watermelons and pumpkins, EFSA also considered the peeling factor as derived in the framework of this review. The highest chronic exposure was calculated for German children, representing 8.7% of the acceptable daily intake (ADI), and the highest acute exposure was calculated for table grapes, representing 20% of the acute reference dose (ARfD).

Apart from the MRLs evaluated in the framework of this review, internationally recommended codex maximum residue limits (CXLs) have also been established for penconazole. Additional calculations of the consumer exposure, considering these CXLs, were therefore carried out. A different residue definition for risk assessment including parent compound only has been established by the JMPR. Therefore, to cover the possible contribution of the metabolites included in the residue definition, the tentative CF of 6 has been considered in the risk assessment. Since studies addressing the metabolism in leafy vegetables and in livestock are not available, it was not possible to include in the calculation the existing CXLs for hops, bovine and poultry tissues, milk and eggs. Considering the data gaps identified in the previous sections, all CXLs should be considered as tentative only. The highest chronic exposure was calculated for German child, representing 16% of the ADI, and the highest acute exposure was calculated for table grapes, representing 20% of the ARfD.

It is noted by EFSA that the above risk assessment was performed disregarding the possible impact of the isomer ratios due to plant or livestock metabolism. Considering, however, that toxicological studies have been carried out with the racemic mixture (EFSA, [2008](#efs24853-bib-0005){ref-type="ref"}), a change of isomer ratios in the residue might, in the worst case situation, lead to a duplication of the toxicological burden of the residue. Since the exposure calculations represent less than 50% of the ADI or ARfD, EFSA concludes that the potential change of isomer ratios in the final residue will not be of concern for the authorised uses reported in the framework of this review. In case future uses of penconazole would lead to a higher consumer exposure, further information regarding the impact of plant and livestock metabolism on the isomer ratio might be required.

EFSA emphasises that the above assessment does not yet take into consideration triazole derivative metabolites (TDMs). Since these metabolites may be generated by several pesticides belonging to the group of triazole fungicides, EFSA recommends that a separate risk assessment should be performed for TDMs as soon as the confirmatory data requested for triazole compounds in the framework of Directive 91/414/EEC have been evaluated and a general methodology on the risk assessment of triazole compounds and their TDMs is available.

Background {#efs24853-sec-0003}
==========

Regulation (EC) No 396/2005[1](#efs24853-note-1005){ref-type="fn"} (hereinafter referred to as 'the Regulation') establishes the rules governing the setting and the review of pesticide maximum residue levels (MRLs) at European level. Article 12(1) of that Regulation stipulates that the European Food Safety Authority (EFSA) shall provide, within 12 months from the date of the inclusion or non‐inclusion of an active substance in Annex I to Directive 91/414/EEC[2](#efs24853-note-1006){ref-type="fn"} a reasoned opinion on the review of the existing MRLs for that active substance. As penconazole was included in Annex I to Council Directive 91/414/EEC on 31 May 2010 by means of Commission Directive 2010/34/EC[3](#efs24853-note-1007){ref-type="fn"} amending Directive 2009/77/EC[4](#efs24853-note-1008){ref-type="fn"} and has been deemed to be approved under Regulation (EC) No 1107/2009[5](#efs24853-note-1009){ref-type="fn"}, in accordance with Commission Implementing Regulation (EU) No 540/2011[6](#efs24853-note-1010){ref-type="fn"}, as amended by Commission Implementing Regulation (EU) No 541/2011[7](#efs24853-note-1011){ref-type="fn"}, EFSA initiated the review of all existing MRLs for that active substance.

According to the legal provisions, EFSA shall base its reasoned opinion in particular on the relevant assessment report prepared under Directive 91/414/EEC. It should be noted, however, that, in the framework of Directive 91/414/EEC, only a few representative uses are evaluated, whereas MRLs set out in Regulation (EC) No 396/2005 should accommodate all uses authorised within the European Union (EU), and uses authorised in third countries that have a significant impact on international trade. The information included in the assessment report prepared under Directive 91/414/EEC is therefore insufficient for the assessment of all existing MRLs for a given active substance.

To gain an overview of the pesticide residues data that have been considered for the setting of the existing MRLs, EFSA developed the Pesticide Residues Overview File (PROFile). The PROFile is an inventory of all pesticide residues data relevant to the risk assessment and MRL setting for a given active substance. This includes data on: the nature and magnitude of residues in primary crops;the nature and magnitude of residues in processed commodities;the nature and magnitude of residues in rotational crops;the nature and magnitude of residues in livestock commodities;the analytical methods for enforcement of the proposed MRLs.

Germany, the designated rapporteur Member State (RMS) in the framework of Directive 91/414/EEC, was asked to complete the PROFile for penconazole and to prepare a supporting evaluation report (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}). The PROFile and the supporting evaluation report were submitted to EFSA on 13 April 2012 and made available to the Member States. A request for additional information was addressed to the Member States in the framework of a completeness check period which was initiated by EFSA on 19 May 2016 and finalised on 19 July 2016. Additional evaluation reports were submitted by Austria, the Czech Republic, France, Germany, Greece, Hungary, Italy, Portugal, Spain, the United Kingdom and the European Union Reference Laboratories for Pesticide Residues (EURLs) (Austria, [2016](#efs24853-bib-0001){ref-type="ref"}; Czech Republic, [2016a](#efs24853-bib-0002){ref-type="ref"},[b](#efs24853-bib-0003){ref-type="ref"}; EURLs, [2016](#efs24853-bib-0009){ref-type="ref"}; France, [2016](#efs24853-bib-0024){ref-type="ref"}; Germany, [2016](#efs24853-bib-0028){ref-type="ref"}; Greece, [2016](#efs24853-bib-0029){ref-type="ref"}; Hungary, [2016](#efs24853-bib-0030){ref-type="ref"}; Italy, [2016](#efs24853-bib-0031){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}; Spain, [2016](#efs24853-bib-0035){ref-type="ref"}; United Kingdom, [2016](#efs24853-bib-0036){ref-type="ref"}) and, after having considered all the information provided by RMS and Member States, EFSA prepared a completeness check report which was made available to all Member States on 6 September 2016. Further clarifications were sought from Member States via a written procedure in September 2016.

Based on the conclusions derived by EFSA in the framework of Directive 91/414/EEC, the MRLs established by the Codex Alimentarius Commission \[CAC; codex maximum residue limit (CXLs)\] and the additional information provided by the Member States, EFSA prepared in March 2017 a draft reasoned opinion, which was submitted to Member States for commenting via a written procedure. All comments received by 6 April 2017 were considered by EFSA during the finalisation of the reasoned opinion.

The evaluation reports submitted by the RMS (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}, [2016](#efs24853-bib-0028){ref-type="ref"}) and the evaluation reports submitted by Austria, the Czech Republic, France, Germany, Greece, Hungary, Italy, Portugal, Spain, the United Kingdom and the EURLs (Austria, [2016](#efs24853-bib-0001){ref-type="ref"}; Czech Republic, [2016a](#efs24853-bib-0002){ref-type="ref"},[b](#efs24853-bib-0003){ref-type="ref"}; EURLs, [2016](#efs24853-bib-0009){ref-type="ref"}; France, [2016](#efs24853-bib-0024){ref-type="ref"}; Germany, [2016](#efs24853-bib-0028){ref-type="ref"}; Greece, [2016](#efs24853-bib-0029){ref-type="ref"}; Hungary, [2016](#efs24853-bib-0030){ref-type="ref"}; Italy, [2016](#efs24853-bib-0031){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}; Spain, [2016](#efs24853-bib-0035){ref-type="ref"}; United Kingdom, [2016](#efs24853-bib-0036){ref-type="ref"}) are considered as supporting documents to this reasoned opinion and, thus, are made publicly available.

In addition, key supporting documents to this reasoned opinion are the completeness check report (EFSA, [2016](#efs24853-bib-0007){ref-type="ref"}) and the Member States consultation report (EFSA, [2017](#efs24853-bib-0008){ref-type="ref"}). These reports are developed to address all issues raised in the course of the review, from the initial completeness check to the reasoned opinion. Also, the chronic and acute exposure calculations for all crops reported in the framework of this review performed using the EFSA Pesticide Residues Intake Model (PRIMo) (excel file) and the PROFile are key supporting documents and made publicly available as background documents to this reasoned opinion. Furthermore, a screenshot of the Report sheet of the PRIMo(EU) is presented in Appendix [C](#efs24853-sec-1003){ref-type="sec"}.

Terms of Reference {#efs24853-sec-0004}
==================

According to Article 12 of Regulation (EC) No 396/2005, EFSA shall provide a reasoned opinion on: the inclusion of the active substance in Annex IV to the Regulation, when appropriate;the necessity of setting new MRLs for the active substance or deleting/modifying existing MRLs set out in Annex II or III of the Regulation;the inclusion of the recommended MRLs in Annex II or III to the Regulation;the setting of specific processing factors as referred to in Article 20(2) of the Regulation.

The active substance and its use pattern {#efs24853-sec-0005}
========================================

Penconazole is the ISO common name for (*RS*) 1‐\[2‐(2,4‐dichloro‐phenyl)‐phenyl\]‐1*H*‐\[1,2,4\] triazole (IUPAC).

Penconazole belongs to the group of triazole compounds which are used as a fungicide. It causes inhibition of C‐14‐demethylase in sterol biosynthesis. It is a systemic preventative and curative fungicide. Penconazole is used as foliar application for the control of fungal disease in a range of crops.

The chemical structure of the active substance and its main metabolites are reported in Appendix [F](#efs24853-sec-1006){ref-type="sec"}.

Penconazole was evaluated in the framework of Directive 91/414/EEC with Germany designated as RMS. The representative uses supported for the peer review process were as a fungicide on grapes (field) and cucurbits (field and glasshouse). Following the peer review, which was carried out by EFSA ([2008](#efs24853-bib-0005){ref-type="ref"}), a decision on inclusion of the active substance in Annex I to Directive 91/414/EEC was published by means of Commission Directive 2009/77/EC, which entered into force on 1 January 2010. The restriction to greenhouses uses laid down in the approval Directive 2009/77/EC was amended with the extension of the use in the Directive 2010/34/EU. According to Regulation (EU) No 540/2011, penconazole is deemed to have been approved under Regulation (EC) No 1107/2009. This approval is restricted to uses as fungicides only.

The EU MRLs for penconazole are established in Annexes II and IIIB of Regulation (EC) No 396/2005 and a CXL for penconazole is also established by the CAC. An overview of the MRL changes that occurred since the entry into force of the Regulation mentioned above is provided in Table [1](#efs24853-tbl-0001){ref-type="table"}.

###### 

Overview of the MRL changes since the entry into force of Regulation (EC) No 396/2005

  Procedure                                                                                                       Legal implementation    Remarks
  --------------------------------------------------------------------------------------------------------------- ----------------------- ------------------------------
  Modification of the MRLs under Article 10 of Reg. 396/2005 (EFSA, [2014](#efs24853-bib-0006){ref-type="ref"})   (EC) No (EU) 2015/401   Blackberries and raspberries

John Wiley & Sons, Ltd

For the purpose of this MRL review, the critical uses of penconazole currently authorised within the EU have been collected by the RMS and reported in the PROFile. The additional Good Agricultural Practices (GAPs) reported by Member States during the completeness check were also considered. The details of the authorised GAPs for penconazole are given in Appendix [A](#efs24853-sec-1001){ref-type="sec"}. The RMS did not report any use authorised in third countries that might have a significant impact on international trade.

Assessment {#efs24853-sec-0006}
==========

EFSA has based its assessment on the PROFile submitted by the RMS, the evaluation report accompanying the PROFile (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}), the draft assessment report (DAR) and its final addendum prepared under Council Directive 91/414/EEC (Germany, [2007](#efs24853-bib-0025){ref-type="ref"}, [2008](#efs24853-bib-0026){ref-type="ref"}), the conclusion on the peer review of the pesticide risk assessment of the active substance penconazole (EFSA, [2008](#efs24853-bib-0005){ref-type="ref"}), the Joint Meeting on Pesticide residues (JMPR) Evaluation report (FAO, [1992](#efs24853-bib-0021){ref-type="ref"}, [1995](#efs24853-bib-0022){ref-type="ref"}), the previous reasoned opinion on penconazole (EFSA, [2014](#efs24853-bib-0006){ref-type="ref"}) as well as the evaluation reports submitted during the completeness check (Austria, [2016](#efs24853-bib-0001){ref-type="ref"}; Czech Republic, [2016a](#efs24853-bib-0002){ref-type="ref"},[b](#efs24853-bib-0003){ref-type="ref"}; EURLs, [2016](#efs24853-bib-0009){ref-type="ref"}; France, [2016](#efs24853-bib-0024){ref-type="ref"}; Germany, [2016](#efs24853-bib-0028){ref-type="ref"}; Greece, [2016](#efs24853-bib-0029){ref-type="ref"}; Hungary, [2016](#efs24853-bib-0030){ref-type="ref"}; Italy, [2016](#efs24853-bib-0031){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}; Spain, [2016](#efs24853-bib-0035){ref-type="ref"}; United Kingdom, [2016](#efs24853-bib-0036){ref-type="ref"}). The assessment is performed in accordance with the legal provisions of the uniform principles for evaluation and authorisation of plant protection products as set out in Commission Regulation (EU) No 546/2011[8](#efs24853-note-1012){ref-type="fn"} and the currently applicable guidance documents relevant for the consumer risk assessment of pesticide residues (European Commission, [1997a](#efs24853-bib-0016){ref-type="ref"},[b](#efs24853-bib-0010){ref-type="ref"},[c](#efs24853-bib-0011){ref-type="ref"},[d](#efs24853-bib-0012){ref-type="ref"},[e](#efs24853-bib-0013){ref-type="ref"},[f](#efs24853-bib-0014){ref-type="ref"},[g](#efs24853-bib-0015){ref-type="ref"}, [2000](#efs24853-bib-0017){ref-type="ref"}, [2010a](#efs24853-bib-0018){ref-type="ref"},[b](#efs24853-bib-0019){ref-type="ref"}, [2016](#efs24853-bib-0020){ref-type="ref"}; OECD, [2011](#efs24853-bib-0032){ref-type="ref"}, [2013](#efs24853-bib-0033){ref-type="ref"}).

More detailed information on the available data and on the conclusions derived by EFSA can be retrieved from the list of end points reported in Appendix [B](#efs24853-sec-1002){ref-type="sec"}.

1. Residues in plants {#efs24853-sec-0007}
=====================

1.1. Nature of residues and methods of analysis in plants {#efs24853-sec-0008}
---------------------------------------------------------

### 1.1.1. Nature of residues in primary crops {#efs24853-sec-0009}

The metabolism of penconazole in primary crops was investigated during the peer review on fruits and fruiting vegetables after foliar applications. Studies were conducted on tomatoes (triazole and phenyl labels) and apples (triazole label) (Germany, [2007](#efs24853-bib-0025){ref-type="ref"}). In apple and tomato fruits treated at 0.6N and at 0.5N, respectively, compared to most critical GAPs (cGAPs) approved in the EU, the metabolism of penconazole showed to be similar with low residues in absolute amounts. Penconazole represented 12% of the total radioactive residue (TRR) (0.011 mg/kg) in apples and up to 19% of the TRR (0.013 mg/kg) in tomatoes 7 days after last application. A major portion of the total residues, especially in tomato fruits (67% of the TRR corresponding to 0.047 mg/kg), was represented by the hydroxylated metabolites CGA 132465, CGA 190503 and CGA 127841, which were present in the free state or as glucoside conjugates. In the ^14^C‐triazole labelled studies, the triazole derivative metabolites (TDMs) CGA 131013 (triazolyl alanine), CGA 205369 (triazolyl lactic acid) and CGA 142856 (triazolyl acetic acid) represented, respectively, up to 23%, 6.7% and 1% of the TTR. In tomatoes and apples leaves, most of the TRR was represented by metabolites CGA 132465, CGA 190503 and CGA 127841 with conjugated CGA 132465 representing up to 67--73% TRR \[tomatoes leaves taken 40 days after treatment (DAT)\] while parent compound accounted for a maximum of 9% TRR (EFSA, [2008](#efs24853-bib-0005){ref-type="ref"}). A substudy on tomatoes with a higher application rate was performed in parallel to allow metabolites identification but the detailed results from this study were not reported in the DAR.

### 1.1.2. Nature of residues in rotational crops {#efs24853-sec-0010}

Penconazole is authorised for use on crops that may be grown in rotation. Moreover, according to the field studies evaluated during the peer review, the DT~90~ values in soil for this active substance ranged from 220 to 380 days exceeding the trigger value of 100 days (EFSA, [2008](#efs24853-bib-0005){ref-type="ref"}). Therefore, additional investigation on the metabolism in rotational crops is needed.

Two confined rotational crop studies with radish, lettuce and wheat planted 32, 126 and 358 days after bare soil application of phenyl and triazole labelled penconazole at 0.24 kg/ha were evaluated during the peer review (Germany, [2007](#efs24853-bib-0025){ref-type="ref"}).

Total radioactive residues in lettuce and radish roots and tops were below or at 0.08 mg/kg at all the intervals. The radioactive residues in wheat were considerably higher, especially after ^14^C‐triazolyl treatments (up to 3.28 mg/kg, 1.39 mg/kg and 0.23 mg/kg in grain, straw and forage, respectively). The metabolites identified in the rotational crop studies were the same as determined in the metabolism studies on primary crops. In all crop parts and at all investigated plant back intervals, penconazole was found only in trace or at very low amounts (up to 3% TRR corresponding to 0.011 mg/kg). The TDMs CGA 131013 (triazolyl alanine), CGA 205369 (triazolyl lactic acid) and CGA 142856 (triazolyl acetic acid) represented the main metabolites in the study performed with the triazole label (up to 95% TRR in wheat grain) while metabolite CGA 132465 was the main compound observed in the phenyl label study (up to 20% TRR in wheat forage).

### 1.1.3. Nature of residues in processed commodities {#efs24853-sec-0011}

The effect of processing on the nature of penconazole was investigated in studies performed at three test conditions representing pasteurisation, baking/brewing/boiling and sterilisation (20 min at 90°C, pH 4; 60 min at 100°C pH 5; 20 min at 120°C, pH 6). The peer review concluded that penconazole is hydrolytically stable under the representative processing conditions (EFSA, [2008](#efs24853-bib-0005){ref-type="ref"}).

### 1.1.4. Methods of analysis in plants {#efs24853-sec-0012}

Analytical methods for the determination of penconazole residues in plant commodities were assessed during the peer review under Directive 91/414/EEC (Germany, [2007](#efs24853-bib-0025){ref-type="ref"}). A gas chromatography‐mass spectrometric detection (GC‐MSD) method was considered suitable for the enforcement of penconazole at the limit of quantification (LOQ) of 0.01 mg/kg in high water content (lettuce, apple), high oil content (sunflower seeds) and dry commodities (wheat grain). A LC/LC--MS/MS method was also evaluated and considered suitable for confirmation at the LOQ of 0.01 mg/kg in high water content (cucumber, melons, peppers, tomatoes) and acidic commodities (strawberries, grapes) (EFSA, [2008](#efs24853-bib-0005){ref-type="ref"}).

According to the RMS, an LOQ of 0.01 mg/kg is achievable in all matrices by using the multiresidue QuEChERS methods coupled with LC--MS/MS or gas chromatography with tandem mass spectrometry (GC--MS/MS) described in the European Standard EN 15662:2008 (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}). The same information was also provided by the EURLs during the completeness check (EURLs, [2016](#efs24853-bib-0009){ref-type="ref"}).

### 1.1.5. Stability of residues in plants {#efs24853-sec-0013}

The storage stability of penconazole in primary crops was investigated in the DAR under Directive 91/414/EEC (Germany, [2008](#efs24853-bib-0026){ref-type="ref"}). Residues of penconazole were found to be stable at ≤ −20°C for up to 16 months in matrices with high water (apples) and high acid (grapes) content (EFSA, [2008](#efs24853-bib-0005){ref-type="ref"}). A study investigating the storage stability in high oil content (relevant for the uses on almonds, hazelnuts/cobnuts and walnuts) is not available and is still required.

Studies investigating the storage stability of the relevant metabolites observed in the metabolism studies are not available and are still required.

### 1.1.6. Proposed residue definitions {#efs24853-sec-0014}

On the basis of the available metabolism studies in primary and rotational crops, the peer review agreed to establish the residue definition for enforcement as parent compound only. For risk assessment the residue definition was set as the sum of penconazole and free and conjugated CGA 132465, CGA 190503 and CGA 127841, expressed as penconazole. CGA 127841 was a major rat metabolite (20--40% of the TRR), whereas the other two metabolites (CGA 132465 and CGA 190503) were not found in rat metabolism. Considering their structural similarity to penconazole and to other rat metabolites, the peer review concluded that their toxicity is covered by the toxicity of the parent compound. A conversion factor (CF) of 6 from enforcement to risk assessment was established not only on the basis of the metabolism data but also considering available processing studies analysing simultaneously for penconazole and all metabolites containing the dichlorbenzoic acid (DCBA) moiety. This was considered a worst case CF as other metabolites not included in the residue definition have been measured by this method. The proposed residue definitions and the conversion factor were limited to fruits and fruiting vegetables only (EFSA, [2008](#efs24853-bib-0005){ref-type="ref"}).

In the present review, EFSA is of the opinion that, according to the results of the metabolism studies, penconazole only cannot be considered a sufficient marker for enforcement. Moreover, available metabolism studies are underdosed compared to the most cGAPs authorised in the EU. Therefore, a metabolism study reflecting the most cGAPs reported in this review (or detailed results from the substudy on tomatoes performed at higher dose rate) allowing to conclude on the metabolites to be included in the residue definition for enforcement, is still required.

For the time being, in order to perform at least a tentative assessment, EFSA will consider the residue definitions and the CF for risk assessment as derived during the peer review. Considering that the active substance is a racemic mixture of two enantiomers, EFSA also proposes to modify the wording of the residue definition for enforcement as following: penconazole (sum of all constituent isomers). An analytical method for the enforcement of the propose residue definition at the LOQ of 0.01 mg/kg in all matrices is available.

Although some information on the metabolism in leafy vegetables can be derived from the metabolism pattern observed in apples and tomatoes leaves, the proposed tentative residue definitions are only limited to the fruits crops. Studies investigating the metabolism in leafy vegetables and in pulses and oilseeds (relevant for the existing uses on globe artichokes and fresh peas) are missing and are still required. Therefore for globe artichokes and fresh peas it was not possible to derive even tentative residue definitions and the existing uses on these crops could not be assessed by EFSA.

For processed commodities and for rotational crops, the same residue definition as for raw agricultural commodities (RAC) is tentatively proposed.

EFSA emphasises that the above residue definitions do not yet take into consideration TDMs. Since these metabolites may be generated by several pesticides belonging to the group of triazole fungicides, EFSA recommends that a separate risk assessment should be performed for TDMs as soon as the confirmatory data requested for triazole compounds in the framework of Directive 91/414/EEC have been evaluated and a general methodology on the risk assessment of triazole compounds and their TDMs is available.

In addition, EFSA underlines that the above studies do not investigate the possible impact of plant metabolism on the isomer ratio of penconazole and further investigation on this matter would in principle be required. Since guidance on the consideration of isomer ratios in the consumer risk assessment is not yet available, EFSA recommends that this issue is reconsidered when such guidance is available.

1.2. Magnitude of residues in plants {#efs24853-sec-0015}
------------------------------------

### 1.2.1. Magnitude of residues in primary crops {#efs24853-sec-0016}

To assess the magnitude of penconazole residues resulting from the reported GAPs, EFSA considered all residue trials reported by the RMS in its evaluation report (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}), including residue trials evaluated in the framework of a previous MRL application (EFSA, [2014](#efs24853-bib-0006){ref-type="ref"}) and additional data submitted during the completeness check (Czech Republic, [2016a](#efs24853-bib-0002){ref-type="ref"},[b](#efs24853-bib-0003){ref-type="ref"}; France, [2016](#efs24853-bib-0024){ref-type="ref"}; Germany, [2016](#efs24853-bib-0028){ref-type="ref"}; Italy, [2016](#efs24853-bib-0031){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}). All residue trial samples considered in this framework were analysed for parent compound only and stored in compliance with the demonstrated storage conditions. Decline of residues during storage of the trial samples is therefore not expected. Metabolites included in the residue definition for risk assessment were not analysed in the residue trials. Therefore, the lack of information on the demonstrated storage stability period for these metabolites (see Section [1.1.5](#efs24853-sec-0013){ref-type="sec"}) is not considered relevant for the derived MRL and risk assessment values.

The number of residue trials and extrapolations were evaluated in accordance with the European guidelines on comparability, extrapolation, group tolerances and data requirements for setting MRLs (European Commission, [2016](#efs24853-bib-0020){ref-type="ref"}).

Residue trials are not available to support the authorisations on almonds, hazelnuts, walnuts, peas with pods and peas without pods. Therefore, MRL or risk assessment values for these crops could not be derived by EFSA and the following data gaps were identified: Almonds, hazelnuts and walnuts: Six residue trials in total on two representatives of the group tree nuts compliant with the northern outdoor GAP are required.Peas with and without pods: Four residue trials supporting the southern outdoor GAP for peas with pods and eight residue trials supporting the southern outdoor GAP for peas without pods. It is noted that for these crops a study covering the metabolism in pulses and in oilseeds is also still required.

For globe artichoke, residue trials supporting the southern and the northern outdoor GAPs were available. However, this crop was not covered by a proper metabolism study. Therefore, it was not possible to derive MRL and risk assessment values (see also Section [1.1.6](#efs24853-sec-0014){ref-type="sec"}).

For some crops, the available residue trials were not fully compliant with the authorised GAP or the number of residue trials was not compliant with the data requirement, only tentative MRL and risk assessment values could be derived by EFSA and the following data gaps were identified: Apples, pears, quinces and medlar: Available residue trials supporting the southern outdoor GAP were all performed according to a more cGAP (3 × 60 g/ha instead of 2 × 25 g/ha). Although tentative MRL could be derived from this data set, eight trials compliant with the southern outdoor GAP are still required.Apricots: No residue trials on apricots supporting the southern and the northern outdoor GAPs are available. Although not foreseen in the current guidance document on extrapolation, it is tentatively proposed to extrapolate the data set on peaches, which is derived from overdosed trials (3 × 100 g/ha instead of 3 × 50 g/ha), to apricots. Nevertheless, four trials compliant with the northern outdoor GAP and eight residue trials compliant with the southern outdoor GAP are still required.Peaches: Available residue trials supporting the southern and the northern outdoor GAPs were all overdosed (3 × 75--100 g/ha or 2 × 75 g/ha instead of 2--3 × 50 g/ha). Although tentative MRL could be derived from the overdosed trials, four trials compliant with the northern outdoor GAP and eight residue trials compliant with the southern outdoor GAP are still required.Table and wine grapes: Available residue trials supporting the northern outdoor and the southern outdoor GAPs were all performed according to more cGAPs (performed with 5 or 6 applications instead of 4 and at 3 × 40 g/ha, PHI: 14 days instead of 2 × 24, PHI: 28 days). Although tentative MRL could be derived from the overdosed trials, eight trials compliant with the northern outdoor GAP and eight residue trials compliant with the southern outdoor GAP are still required.Gherkins: Although tentative MRL and risk assessment values can be derived from the indoor data set on cucumber and courgettes performed according to a more cGAP (4 × 50 g/ha instead of 3 × 35 g/ha), four residue trials compliant with the northern outdoor GAP and four residue trials compliant with the indoor GAP are still required.

For all other crops, available residue trials are sufficient to derive MRL and risk assessment values, taking note of the following considerations: Loquats: Although MRL and risk assessment values can be derived from the northern data, four trials compliant with the southern outdoor GAP are still required.Strawberries: Although MRL and risk assessment values can be derived from the northern data, eight trials compliant with the southern outdoor GAP are still required.Raspberries: Although MRL and risk assessment values can be derived from the southern data, four trials compliant with the northern outdoor GAP are still required.Currants: Although MRL and risk assessment values can be derived from the northern data, two additional trials compliant with the southern outdoor GAP are still required.Tomatoes and aubergines: Although MRL and risk assessment values can be derived from the indoor data, available residue trials supporting the southern outdoor GAP were all performed with four applications instead of two and no residue trials supporting the northern outdoor GAP are available. Since the southern GAP is clearly less critical than the indoor GAP, no additional trials supporting this GAP are required. Nevertheless, eight residue trials compliant with the northern outdoor GAP are still required.Sweet peppers: Although MRL and risk assessment values can be derived from the indoor data, four out of the eight residue trials supporting the southern outdoor GAP were performed with four applications instead of two and no residue trials supporting the northern outdoor GAP are available. Since the southern GAP is clearly less critical than the indoor GAP, no additional trials supporting this GAP are required. Nevertheless, eight residue trials compliant with the northern outdoor GAP are still required.Cucumbers and courgettes: Although MRL and risk assessment values can be derived from the indoor data, available residue trials supporting the southern outdoor GAP were all performed with four applications instead of two and no residue trials supporting the northern outdoor GAP are available. Since the southern GAP is clearly less critical than the indoor GAP, no additional trials supporting this GAP are required. Nevertheless, eight residue trials compliant with the northern outdoor GAP are still required.Cucurbits with inedible peel: Although MRL and risk assessment values can be derived from the indoor data, available residue trials supporting the southern outdoor GAP were all performed with four or three applications instead of two and number of residue trials supporting the northern outdoor GAP are not compliant with the data requirement for these crops. Since the southern GAP is clearly less critical than the indoor GAP, no additional trials supporting this GAP are required. Nevertheless, four additional residue trials compliant with the northern outdoor GAP are still required.

It is noted that for apples, quinces, medlars, peaches, table and wine grapes, gherkins \[northern Europe Union (NEU) and southern European Union (SEU)\], apricots (NEU), tomatoes, sweet peppers, aubergines, cucumbers, courgettes, cucurbits with inedible peel and globe artichokes (SEU), strawberries, tomatoes, sweet peppers, aubergines, cucurbits with edible and inedible peel (indoor), more critical or different GAPs not supported by data are authorised in several Member States (see comment field of the GAP table in Appendix [A](#efs24853-sec-1001){ref-type="sec"} for details).

### 1.2.2. Magnitude of residues in rotational crops {#efs24853-sec-0017}

According to the results from the confined rotational crop studies, it can be concluded that, with the possible exception of the triazole metabolites, no significant residues are expected to occur in rotational crops provided that penconazole is applied according to the GAPs considered in this review.

### 1.2.3. Magnitude of residues in processed commodities {#efs24853-sec-0018}

Studies investigating the magnitude of residues in processed commodities of apples (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}), grapes (Germany, [2008](#efs24853-bib-0026){ref-type="ref"}, [2012](#efs24853-bib-0027){ref-type="ref"}) and melons (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; Italy, [2016](#efs24853-bib-0031){ref-type="ref"}) were reported. In four trials on grapes, residues were analysed for penconazole and for total residues determined as DCBA and it was possible to derive a CF for risk assessment. In all other studies, residues were analysed for parent compound only and the CF as derived for the raw commodities was tentatively considered for risk assessment. Considering the data gaps identified in Section [1.1.6](#efs24853-sec-0014){ref-type="sec"} and that metabolites CGA 132465, CGA 190503 and CGA 127841 were not analysed in the processing studies, no robust processing factors could be derived. The processing factors reported in Appendix [B](#efs24853-sec-1002){ref-type="sec"} should therefore be considered as indicative only.

### 1.2.4. Proposed MRLs {#efs24853-sec-0019}

Consequently, the available data are considered sufficient to derive MRL proposals as well as risk assessment values for all commodities under evaluation, except for almonds, hazelnuts, walnuts, peas with pods and peas without pods where the available data were insufficient to derive tentative MRLs. For globe artichoke, residue trials supporting the southern and the northern outdoor GAPs were available. However, this crop was not covered by a proper metabolism study. Therefore, it was not possible to derive MRL and risk assessment values. Considering that on the basis of the available metabolism data only tentative residue definitions could be proposed, all the derived MRL and risk assessment values should be considered tentative only.

2. Residues in livestock {#efs24853-sec-0020}
========================

Penconazole is authorised for use on apples and apples pomace might be fed to livestock. Livestock dietary burdens were therefore calculated for different groups of livestock according to OECD guidance (OECD, [2013](#efs24853-bib-0033){ref-type="ref"}), which has now also been agreed upon at European level. The input values for all relevant commodities are summarised in Appendix [D](#efs24853-sec-1004){ref-type="sec"}. The dietary burdens calculated for cattle (all) were found to exceed the trigger value of 0.1 mg/kg dry matter (DM). Therefore, the behaviour of residues in ruminants needs to be assessed. However, the metabolism in livestock has not been investigated under the framework of the peer review and metabolism and livestock feeding studies are not available. Therefore, it was not possible to derive residue definitions and MRL proposals for cattle tissues.

A study addressing the metabolism in ruminants and, eventually, livestock feeding studies allowing deriving MRLs and risk assessment values for cattle tissues are therefore still required.

3. Consumer risk assessment {#efs24853-sec-0021}
===========================

In the framework of this review, only the uses of penconazole reported by the RMS in Appendix [A](#efs24853-sec-1001){ref-type="sec"} were considered; however, the use of penconazole was previously also assessed by the JMPR (FAO, [1992](#efs24853-bib-0021){ref-type="ref"}, [1995](#efs24853-bib-0022){ref-type="ref"}). The CXLs, resulting from these assessments by JMPR and adopted by the CAC, are now international recommendations that need to be considered by European risk managers when establishing MRLs. To facilitate consideration of these CXLs by risk managers, the consumer exposure was calculated both with and without consideration of the existing CXLs.

3.1. Consumer risk assessment without consideration of the existing CXLs {#efs24853-sec-0022}
------------------------------------------------------------------------

Chronic and acute exposure calculations for all crops reported in the framework of this review were performed using revision 2 of the EFSA PRIMo (EFSA, [2007](#efs24853-bib-0004){ref-type="ref"}). Input values for the exposure calculations were derived in compliance with the decision tree reported in Appendix [E](#efs24853-sec-1005){ref-type="sec"}. Hence, for those commodities where a (tentative) MRL could be derived by EFSA in the framework of this review, input values were derived according to the internationally agreed methodologies (FAO, [2009](#efs24853-bib-0023){ref-type="ref"}). For those commodities where data were insufficient to derive an MRL in Section [3](#efs24853-sec-0021){ref-type="sec"}, EFSA considered the existing EU MRL multiplied by the tentative CF from enforcement to risk assessment as derived in Section [1.1.6](#efs24853-sec-0014){ref-type="sec"}, for an indicative calculation. Since studies addressing the metabolism in leafy vegetables, in pulses and oilseeds and in livestock are not available, it was not possible to include in the calculation the existing MRLs for globe artichokes, fresh peas, bovine and poultry tissues, milk and eggs. For melons, watermelons and pumpkins, EFSA also considered the peeling factor that was tentatively derived in Section [1.2.3](#efs24853-sec-0018){ref-type="sec"} and reported in Appendix [B.1.2.3.](#efs24853-sec-0036){ref-type="sec"} All input values included in the exposure calculations are summarised in Appendix [D](#efs24853-sec-1004){ref-type="sec"}.

The exposures calculated were compared with the toxicological reference values for penconazole, derived by EFSA ([2008](#efs24853-bib-0005){ref-type="ref"}) under Directive 91/414/EEC. The highest chronic exposure was calculated for German children, representing 8.7% of the acceptable daily intake (ADI), and the highest acute exposure was calculated for table grapes, representing 20% of the acute reference dose (ARfD). Although major uncertainties remain due to the data gaps identified in the previous sections, this indicative exposure calculation did not indicate a risk to consumers.

3.2. Consumer risk assessment with consideration of the existing CXLs {#efs24853-sec-0023}
---------------------------------------------------------------------

To include the CXLs in the calculations of the consumer exposure, CXLs were compared with the EU MRL proposals in compliance with Appendix [E](#efs24853-sec-1005){ref-type="sec"} and all data relevant to the consumer exposure assessment have been collected from JMPR evaluations. An overview of the input values used for this exposure calculation is also provided in Appendix [D](#efs24853-sec-1004){ref-type="sec"}. A different residue definition for risk assessment including parent compound only has been established by the JMPR. Therefore, to cover the possible contribution of the metabolites included in the residue definition, the tentative CF of 6 as derived in Section [1.1.6](#efs24853-sec-0014){ref-type="sec"} has been considered in the risk assessment. Since studies addressing the metabolism in leafy vegetables and in livestock are not available, it was not possible to include in the calculation the existing CXLs for hops, bovine and poultry tissues, milk and eggs. Considering the data gaps identified in the previous sections, all CXLs should be considered as tentative only.

Chronic and acute exposure calculations were also performed using revision 2 of the EFSA PRIMo and the exposures calculated were compared with the toxicological reference values derived for penconazole. The highest chronic exposure was calculated for German child, representing 16% of the ADI, and the highest acute exposure was calculated for table grapes, representing 20% of the ARfD. Although major uncertainties remain due to the data gaps identified for these CXLs, this indicative exposure calculation did not indicate a risk to consumers.

It is underlined that penconazole was re‐evaluated by the JMPR in 2016 and lower CXLs (covered by the MRLs derived from the EU uses) were proposed for pome fruits, tomatoes and cucumbers. Nevertheless, since these CXLs are still undergoing the approval procedure, they could not be considered in the present review. Therefore, the existing CXLs for pome fruits, tomatoes and cucumbers included in this review may need to be reconsidered following the meeting of the CAC that is expected to take place in July 2017.

It is noted by EFSA that the above risk assessment was performed disregarding the possible impact of the isomer ratios due to plant or livestock metabolism. Considering, however, that toxicological studies have been carried out with the racemic mixture (EFSA, [2008](#efs24853-bib-0005){ref-type="ref"}), a change of isomer ratios in the residue might, in the worst case situation, lead to a duplication of the toxicological burden of the residue. Since the exposure calculations represent less than 50% of the ADI or ARfD, EFSA concludes that the potential change of isomer ratios in the final residue will not be of concern for the authorised uses reported in the framework of this review. In case future uses of active substance would lead to a higher consumer exposure, further information regarding the impact of plant and livestock metabolism on the isomer ratio might be required.

EFSA emphasises that the above assessment does not yet take into consideration TDMs. Since these metabolites may be generated by several pesticides belonging to the group of triazole fungicides, EFSA recommends that a separate risk assessment should be performed for TDMs as soon as the confirmatory data requested for triazole compounds in the framework of Directive 91/414/EEC have been evaluated and a general methodology on the risk assessment of triazole compounds and their TDMs is available.

Conclusions {#efs24853-sec-0024}
===========

Primary crop metabolism of penconazole was investigated in fruit crops (apples and tomatoes) upon foliar treatment. The metabolism in rotational crops was investigated in root and tuber vegetables (radish), leafy vegetables (lettuce) and cereals (wheat). On the basis of the available metabolism studies in primary and rotational crops, the peer review agreed to establish the residue definition for enforcement as parent compound only. For risk assessment, the residue definition was set as the sum of penconazole and free and conjugated CGA 132465, CGA 190503 and CGA 127841, expressed as penconazole. A CF of 6 from enforcement to risk assessment was established on the basis of the metabolism data and available processing studies analysing simultaneously for penconazole and all metabolites containing the DCBA moiety.

In the present review, EFSA is of the opinion that, according to the results of the metabolism studies, penconazole only cannot be considered a sufficient marker for enforcement. Moreover available metabolism studies are underdosed compared to the most cGAPs authorised in the EU.

For the time being, in order to perform at least a tentative assessment, EFSA considered the residue definitions and the conversion factor for risk assessment as derived during the peer review. For processed commodities and for rotational crops, the same residue definition as for RAC is tentatively proposed. An analytical method for the enforcement of the proposed residue definition at the LOQ of 0.01 mg/kg in all matrices is available.

The proposed tentative residue definitions are only limited to the fruits crops. Therefore, for globe artichokes (leafy vegetables) and fresh peas (pulses), it was not possible to derive even tentative residue definitions and the existing uses on these crops could not be assessed by EFSA.

Regarding the magnitude of residues, the available data are considered sufficient to derive MRL proposals as well as risk assessment values for all commodities under evaluation, except for almonds, hazelnuts, walnuts, peas with pods and peas without pods where the available data were insufficient to derive tentative MRLs. Considering that on the basis of the available metabolism data only tentative residue definitions could be proposed, all the derived MRL and risk assessment values should be considered tentative only.

According to the results from the confined rotational crop studies, it was concluded that, with the possible exception of the triazole metabolites, no significant residues are expected to occur in rotational crops provided that penconazole is applied according to the GAPs considered in this review.

Penconazole is authorised for use on apples and apples pomace might be fed to livestock. Livestock dietary burdens were therefore calculated for different groups of livestock and the dietary burdens calculated for cattle (all) were found to exceed the trigger value of 0.1 mg/kg DM. However, since metabolism and livestock feeding studies are not available, it was not possible to derive residue definitions and MRL proposals for cattle tissues.

Chronic and acute consumer exposure resulting from the authorised uses reported in the framework of this review was calculated using revision 2 of the EFSA PRIMo. For those commodities where data were insufficient to derive an MRL, EFSA considered the existing EU MRL multiplied by the tentative CF of 6 from enforcement to risk assessment, for an indicative calculation. Since studies addressing the metabolism in leafy vegetables, in pulses and oilseeds and in livestock are not available, it was not possible to include in the calculation the existing MRLs for globe artichokes, fresh peas, bovine and poultry tissues, milk and eggs. For melons, watermelons and pumpkins, EFSA also considered the peeling factor as derived in the framework of this review. The highest chronic exposure was calculated for German children, representing 8.7% of the ADI, and the highest acute exposure was calculated for table grapes, representing 20% of the ARfD.

Apart from the MRLs evaluated in the framework of this review, internationally recommended CXLs have also been established for penconazole. Additional calculations of the consumer exposure, considering these CXLs, were therefore carried out. A different residue definition for risk assessment including parent compound only has been established by the JMPR. Therefore, to cover the possible contribution of the metabolites included in the residue definition, the tentative CF of 6 has been considered in the risk assessment. Since studies addressing the metabolism in leafy vegetables and in livestock are not available, it was not possible to include in the calculation the existing CXLs for hops, bovine and poultry tissues, milk and eggs. Considering the data gaps identified in the previous sections, all CXLs should be considered as tentative only. The highest chronic exposure was calculated for German child, representing 16% of the ADI, and the highest acute exposure was calculated for table grapes, representing 20% of the ARfD.

It is noted by EFSA that the above risk assessment was performed disregarding the possible impact of the isomer ratios due to plant or livestock metabolism. Considering, however, that toxicological studies have been carried out with the racemic mixture (EFSA, [2008](#efs24853-bib-0005){ref-type="ref"}), a change of isomer ratios in the residue might, in the worst case situation, lead to a duplication of the toxicological burden of the residue. Since the exposure calculations represent less than 50% of the ADI or ARfD, EFSA concludes that the potential change of isomer ratios in the final residue will not be of concern for the authorised uses reported in the framework of this review. In case future uses of penconazole would lead to a higher consumer exposure, further information regarding the impact of plant and livestock metabolism on the isomer ratio might be required.

EFSA emphasises that the above assessment does not yet take into consideration TDMs. Since these metabolites may be generated by several pesticides belonging to the group of triazole fungicides, EFSA recommends that a separate risk assessment should be performed for TDMs as soon as the confirmatory data requested for triazole compounds in the framework of Directive 91/414/EEC have been evaluated and a general methodology on the risk assessment of triazole compounds and their TDMs is available.

Recommendations {#efs24853-sec-0025}
===============

MRL recommendations were derived in compliance with the decision tree reported in Appendix [E](#efs24853-sec-1005){ref-type="sec"} of the reasoned opinion (see Table [2](#efs24853-tbl-0002){ref-type="table"}). None of the MRL values listed in the table are recommended for inclusion in Annex II to the Regulation as they are not sufficiently supported by data. In particular, all tentative MRLs need to be confirmed by the following data: representative studies investigating the metabolism in leafy vegetables, pulses and oilseeds;a representative study investigating the metabolism in fruits and fruiting vegetables or detailed results from the sub‐study on tomatoes performed at higher dose rate;complete sets of residue trials supporting the authorisations for all crops under assessment, analysing simultaneously for monitoring and risk assessment residue definitions as derived from the required new metabolism data;a study investigating the storage stability in high oil content (relevant for the uses on almonds, hazelnuts/cobnuts and walnuts);studies investigating the storage stability of the relevant metabolites observed in the metabolism studies;a metabolism study on ruminants and, eventually, livestock feeding study allowing to derive MRLs for cattle tissues (data gap relevant for commodities of animal origin and for the authorisations on apples which represent the main contributor to the dietary burden);a validated analytical method with its independent laboratory validation (ILV) and a confirmatory method) for enforcement in cattle tissues according to the residue definition as derived from the new ruminants metabolism study.

It is highlighted, however, that some of the MRLs derived result from a CXL or from a GAP in one climatic zone only, whereas other GAPs reported by the RMS were not supported by data. EFSA therefore identified the following data gaps which are not expected to impact on the validity of the MRLs derived but which might have an impact on national authorisations: additional residue trials supporting the more critical and the different GAPs authorised in EU on apples, quinces, medlars, peaches, table and wine grapes, gherkins (NEU and SEU), apricots (NEU), tomatoes, sweet peppers, aubergines, cucumbers, courgettes, cucurbits with inedible peel and globe artichokes (SEU), strawberries, tomatoes, sweet peppers, aubergines, cucurbits with edible and inedible peel (indoor).

If the above reported data gaps are not addressed in the future, Member States are recommended to withdraw or modify the relevant authorisations at national level.

It is noted that the proposed MRLs for pome fruits, tomatoes and cucumbers reported in the table are derived from the existing CXLs. Although no risk for consumer was identified for these CXLs, it is underlined that, following re‐evaluation of penconazole by the JMPR in 2016, the corresponding existing CXLs were lowered being covered by the MRLs derived from the existing EU GAPs (apples, pears, tomatoes and cucumbers) or withdrawn (quinces, medlars and loquats). Nevertheless, since these CXLs are still undergoing the approval procedure, they could not be considered in the present review. Therefore, the existing CXLs for pome fruits, tomatoes and cucumbers included in this review may need to be reconsidered following the meeting of the CAC that is expected to take place in July 2017.

###### 

Summary table

+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| Code number[a](#efs24853-note-0007){ref-type="fn"}                                                                                  | Commodity                                                     | Existing EU MRL (mg/kg)                      | Existing CXL (mg/kg)                         | Outcome of the review |                                                                     |
+=====================================================================================================================================+===============================================================+==============================================+==============================================+=======================+=====================================================================+
| **Enforcement residue definition (existing):** penconazole [F](#efs24853-note-0006){ref-type="fn"}                                  |                                                               |                                              |                                              |                       |                                                                     |
|                                                                                                                                     |                                                               |                                              |                                              |                       |                                                                     |
| **Enforcement residue definition (proposed):** penconazole (sum of all constituent isomers) [F](#efs24853-note-0006){ref-type="fn"} |                                                               |                                              |                                              |                       |                                                                     |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 120010                                                                                                                              | Almonds                                                       | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                                           | 0.05                  | Further consideration needed[b](#efs24853-note-0008){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 120060                                                                                                                              | Hazelnuts/cobnuts                                             | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                                           | 0.05                  | Further consideration needed[b](#efs24853-note-0008){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 120110                                                                                                                              | Walnuts                                                       | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                                           | 0.05                  | Further consideration needed[b](#efs24853-note-0008){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 130010                                                                                                                              | Apples                                                        | 0.2                                          | 0.2                                          | 0.2                   | Further consideration needed[c](#efs24853-note-0009){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 130020                                                                                                                              | Pears                                                         | 0.2                                          | 0.2                                          | 0.2                   | Further consideration needed[c](#efs24853-note-0009){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 130030                                                                                                                              | Quinces                                                       | 0.2                                          | 0.2                                          | 0.2                   | Further consideration needed[c](#efs24853-note-0009){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 130040                                                                                                                              | Medlars                                                       | 0.2                                          | 0.2                                          | 0.2                   | Further consideration needed[c](#efs24853-note-0009){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 130050                                                                                                                              | Loquats/Japanese medlars                                      | 0.2                                          | 0.2                                          | 0.2                   | Further consideration needed[c](#efs24853-note-0009){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 140010                                                                                                                              | Apricots                                                      | 0.1                                          | --                                           | 0.08                  | Further consideration needed[d](#efs24853-note-0010){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 140020                                                                                                                              | Cherries (sweet)                                              | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                                           | 0.15                  | Further consideration needed[d](#efs24853-note-0010){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 140030                                                                                                                              | Peaches                                                       | 0.1                                          | 0.1                                          | 0.15                  | Further consideration needed[e](#efs24853-note-0011){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 140040                                                                                                                              | Plums                                                         | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                                           | 0.09                  | Further consideration needed[e](#efs24853-note-0011){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 151010                                                                                                                              | Table grapes                                                  | 0.2                                          | 0.2                                          | 0.5                   | Further consideration needed[e](#efs24853-note-0011){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 151020                                                                                                                              | Wine grapes                                                   | 0.2                                          | 0.2                                          | 0.5                   | Further consideration needed[e](#efs24853-note-0011){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 152000                                                                                                                              | Strawberries                                                  | 0.5                                          | 0.1                                          | 0.3                   | Further consideration needed[e](#efs24853-note-0011){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 153010                                                                                                                              | Blackberries                                                  | 0.1                                          | --                                           | 0.1                   | Further consideration needed[d](#efs24853-note-0010){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 153030                                                                                                                              | Raspberries (red and yellow)                                  | 0.1                                          | --                                           | 0.1                   | Further consideration needed[d](#efs24853-note-0010){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 154030                                                                                                                              | Currants (black, red and white)                               | 0.5                                          | --                                           | 0.1                   | Further consideration needed[d](#efs24853-note-0010){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 154040                                                                                                                              | Gooseberries (green, red and yellow)                          | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                                           | 0.1                   | Further consideration needed[d](#efs24853-note-0010){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 231010                                                                                                                              | Tomatoes                                                      | 0.1                                          | 0.2                                          | 0.2                   | Further consideration needed[c](#efs24853-note-0009){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 231020                                                                                                                              | Sweet peppers/bell peppers                                    | 0.2                                          | --                                           | 0.2                   | Further consideration needed[d](#efs24853-note-0010){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 231030                                                                                                                              | Aubergines/eggplants                                          | 0.1                                          | --                                           | 0.1                   | Further consideration needed[d](#efs24853-note-0010){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 232010                                                                                                                              | Cucumbers                                                     | 0.1                                          | 0.1                                          | 0.1                   | Further consideration needed[c](#efs24853-note-0009){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 232020                                                                                                                              | Gherkins                                                      | 0.1                                          | --                                           | 0.06                  | Further consideration needed[d](#efs24853-note-0010){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 232030                                                                                                                              | Courgettes                                                    | 0.1                                          | --                                           | 0.06                  | Further consideration needed[d](#efs24853-note-0010){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 233010                                                                                                                              | Melons                                                        | 0.1                                          | 0.1                                          | 0.15                  | Further consideration needed[e](#efs24853-note-0011){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 233020                                                                                                                              | Pumpkins                                                      | 0.1                                          | --                                           | 0.15                  | Further consideration needed[d](#efs24853-note-0010){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 233030                                                                                                                              | Watermelons                                                   | 0.1                                          | --                                           | 0.15                  | Further consideration needed[d](#efs24853-note-0010){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 260030                                                                                                                              | Peas (with pods)                                              | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                                           | --                    | Further consideration needed[f](#efs24853-note-0012){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 260040                                                                                                                              | Peas (without pods)                                           | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                                           | --                    | Further consideration needed[f](#efs24853-note-0012){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 270050                                                                                                                              | Globe artichokes                                              | 0.2                                          | --                                           | --                    | Further consideration needed[f](#efs24853-note-0012){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 700000                                                                                                                              | Hops (dried), including hop pellets and unconcentrated powder | 0.5                                          | 0.5                                          | --                    | Further consideration needed[g](#efs24853-note-0013){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 1012010                                                                                                                             | Bovine meat                                                   | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                    | Further consideration needed[h](#efs24853-note-0014){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 1012020                                                                                                                             | Bovine fat                                                    | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                    | Further consideration needed[h](#efs24853-note-0014){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 1012030                                                                                                                             | Bovine liver                                                  | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                    | Further consideration needed[h](#efs24853-note-0014){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 1012040                                                                                                                             | Bovine kidney                                                 | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                    | Further consideration needed[h](#efs24853-note-0014){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 1015010                                                                                                                             | Horse meat                                                    | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                    | Further consideration needed[h](#efs24853-note-0014){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 1015020                                                                                                                             | Horse fat                                                     | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                                           | --                    | Further consideration needed[f](#efs24853-note-0012){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 1015030                                                                                                                             | Horse liver                                                   | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                                           | --                    | Further consideration needed[f](#efs24853-note-0012){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 1015040                                                                                                                             | Horse kidney                                                  | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                                           | --                    | Further consideration needed[f](#efs24853-note-0012){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 1016010                                                                                                                             | Poultry meat                                                  | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                                           | --                    | Further consideration needed[f](#efs24853-note-0012){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 1016020                                                                                                                             | Poultry fat                                                   | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                                           | --                    | Further consideration needed[f](#efs24853-note-0012){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 1016030                                                                                                                             | Poultry liver                                                 | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                                           | --                    | Further consideration needed[f](#efs24853-note-0012){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 1016040                                                                                                                             | Poultry kidney                                                | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                                           | --                    | Further consideration needed[f](#efs24853-note-0012){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 1020000                                                                                                                             | Milk                                                          | 0.01[\*](#efs24853-note-0016){ref-type="fn"} | 0.01[\*](#efs24853-note-0016){ref-type="fn"} | --                    | Further consideration needed[h](#efs24853-note-0014){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| 1030000                                                                                                                             | Birds' eggs                                                   | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | 0.05[\*](#efs24853-note-0016){ref-type="fn"} | --                    | Further consideration needed[h](#efs24853-note-0014){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+
| --                                                                                                                                  | Other commodities of plant and animal origin                  | See Reg. No 839/2008                         | --                                           | --                    | Further consideration needed[i](#efs24853-note-0015){ref-type="fn"} |
+-------------------------------------------------------------------------------------------------------------------------------------+---------------------------------------------------------------+----------------------------------------------+----------------------------------------------+-----------------------+---------------------------------------------------------------------+

MRL: maximum residue level; CXL: codex maximum residue limit.

F MRL is expressed as mg/kg of fat contained in the whole product.

Commodity code number, as listed in Annex I of Regulation (EC) No 396/2005.

GAP evaluated at EU level is not supported by data but no risk to consumers was identified for the existing EU MRL (also assuming the existing residue definition); no CXL is available (combination C‐I in Appendix [E](#efs24853-sec-1005){ref-type="sec"}).

MRL is derived from the existing CXL, which is not sufficiently supported by data but for which no risk to consumers is identified; GAP evaluated at EU level, which is also not fully supported by data, would lead to a lower tentative MRL (combination E‐V in Appendix [E](#efs24853-sec-1005){ref-type="sec"}).

Tentative MRL is derived from a GAP evaluated at EU level, which is not fully supported by data but for which no risk to consumers was identified; no CXL is available (combination E‐I in Appendix [E](#efs24853-sec-1005){ref-type="sec"}).

Tentative MRL is derived from a GAP evaluated at EU level, which is not fully supported by data but for which no risk to consumers was identified; existing CXL is covered by the tentative MRL (combination E‐III in Appendix [E](#efs24853-sec-1005){ref-type="sec"}.

GAP evaluated at EU level is not supported by data and consumer\'s exposure could not be assessed for the existing EU MRL; no CXL is available. Either a specific LOQ or the default MRL of 0.01 mg/kg may be considered (specific case which is not covered by Appendix [E](#efs24853-sec-1005){ref-type="sec"}).

There are no relevant authorisations or import tolerances reported at EU level; CXL is not compatible with EU residue definitions. Either a specific LOQ or the default MRL of 0.01 mg/kg may be considered (combination A‐II in Appendix [E](#efs24853-sec-1005){ref-type="sec"}).

GAP evaluated at EU level is not supported by data and consumer\'s exposure could not be assessed for the existing EU MRL; CXL is not compatible with EU residue definitions. Either a specific LOQ or the default MRL of 0.01 mg/kg may be considered (specific case which is not covered by Appendix [E](#efs24853-sec-1005){ref-type="sec"}).

There are no relevant authorisations or import tolerances reported at EU level; no CXL is available. Either a specific LOQ or the default MRL of 0.01 mg/kg may be considered (combination A‐I in Appendix [E](#efs24853-sec-1005){ref-type="sec"}).

\* Indicates that the MRL is set at the limit of quantification.

John Wiley & Sons, Ltd

Abbreviations {#efs24853-sec-0026}
=============

a.i.active ingredienta.s.active substanceADIacceptable daily intakeARfDacute reference doseBBCHgrowth stages of mono‐ and dicotyledonous plantsbwbody weightCACCodex Alimentarius CommissionCENEuropean Committee for Standardization (Comité Européen de Normalisation)CFconversion factor for enforcement residue definition to risk assessment residue definitioncGAPcritical GAPCIRCABCCommunication and Information Resource Centre for Administrations, Businesses and CitizensCXLcodex maximum residue limitDALAdays after last applicationDARdraft assessment reportDATdays after treatmentDBdietary burdenDCBAdichlorobenzoic acidDMdry matterDSpowder for dry seed treatmentDT~90~period required for 90% dissipation (define method of estimation)ECemulsifiable concentrateECDelectron capture detectorEFSAEuropean Food Safety AuthorityEMSevaluating Member StateEURLsEuropean Union Reference Laboratories for Pesticide Residues (former CRLs)FAOFood and Agriculture Organization of the United NationsFIDflame ionisation detectorGAPGood Agricultural PracticeGC--MS/MSgas chromatography with tandem mass spectrometryHRhighest residueIEDIinternational estimated daily intakeIESTIinternational estimated short‐term intakeILVindependent laboratory validationISOInternational Organisation for StandardizationIUPACInternational Union of Pure and Applied ChemistryJMPRJoint Meeting of the FAO Panel of Experts on Pesticide Residues in Food and the Environment and the WHO Expert Group on Pesticide Residues (Joint Meeting on Pesticide Residues)LC--MS/MSliquid chromatography with tandem mass spectrometryLOQlimit of quantificationMomonitoringMRLmaximum residue levelMSMember StatesMSmass spectrometry detectorMS/MStandem mass spectrometry detectorNEUnorthern European UnionOECDOrganisation for Economic Co‐operation and DevelopmentPBIplant back intervalPFprocessing factorPHIpre‐harvest intervalPRIMo(EFSA) Pesticide Residues Intake ModelPROFile(EFSA) Pesticide Residues Overview FileQuEChERSQuick, Easy, Cheap, Effective, Rugged, and Safe (analytical method)R~ber~statistical calculation of the MRL by using a non‐parametric methodR~max~statistical calculation of the MRL by using a parametric methodRArisk assessmentRACraw agricultural commodityRDresidue definitionRMSrapporteur Member StateRPFrelative potency factorSANCODirectorate‐General for Health and ConsumersSEUsouthern European UnionSMILESsimplified molecular‐input line‐entry systemSTMRsupervised trials median residueTDMtriazole derivative metaboliteTRRtotal radioactive residue

Appendix A -- Summary of authorised uses considered for the review of MRLs {#efs24853-sec-1001}
==========================================================================

 {#efs24853-sec-0027}

CropRegionOutdoor/indoorMember state or countryPest controlledFormulationApplicationPHI or waiting period (days)Comments (max. 250 characters)Common nameScientific nameTypeContentMethodGrowth stageNumberInterval (days)RateConc.UnitFrom BBCHUntil BBCHMin.Max.Min.Max.Min.Max.Unit**Critical outdoor GAPs for Northern Europe**Almonds*Amygdalus communis,* syn: *Prunus dulcis*NEUOutdoorHUFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--3710--50.00g a.i./ha14--Hazelnuts*Corylus avellana*NEUOutdoorHUFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--3710--50.00g a.i./ha14--Walnuts*Juglans nigra; Juglans regia*NEUOutdoorHUFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--3710--50.00g a.i./ha14--Apples*Malus domestica*NEUOutdoorCZFungal diseaseEC100.0g/LFoliar treatment -- spraying7189--310----50.00g a.i./ha14More critical GAPs authorised in LV (3 × 100 g/ha; PHI: 14 days) and in HU (4 × 50 g/ha; PHI: 14 days) are not supported by residue trialsPears*Pyrus communis*NEUOutdoorCZFungal diseaseEC100.0g/LFoliar treatment -- spraying7189--310----50.00g a.i./ha14More critical GAP authorised in HU (4 × 50 g/ha; PHI: 14 days) is not supported by residue trialsQuinces*Cydonia oblonga*NEUOutdoorCZFungal diseaseEC100.0g/LFoliar treatment -- spraying7189--310----50.00g a.i./ha14More critical GAP authorised in HU (4 × 50 g/ha; PHI: 14 days) is not supported by residue trialsMedlars*Mespilus germanica*NEUOutdoorCZFungal diseaseEC100.0g/LFoliar treatment -- spraying7189--310----50.00g a.i./ha14More critical GAP authorised in HU (4 × 50 g/ha; PHI: 14 days) is not supported by residue trialsLoquats*Eriobotrya japonica*NEUOutdoorCZFungal diseaseEC100.0g/LFoliar treatment -- spraying7189--310----50.00g a.i./ha14--Apricots*Armeniaca vulgaris,* syn: *Prunus armeniaca*NEUOutdoorDEFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--3714--50.00g a.i./ha14A different GAP authorised in HU (4 × 50 g/ha; PHI: 7 days) is not supported by residue trialsCherries*Cerasus avium,* syn: *Prunus avium*NEUOutdoorHUFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--47----50.00g a.i./ha7--Peaches*Persica vulgaris,* syn: *Prunus persica*NEUOutdoorDEFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--3714--50.00g a.i./ha14A different GAP authorised in HU (4 × 50 g/ha; PHI: 7 days) is not supported by residue trialsPlums*Prunus domestica*NEUOutdoorHUFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--47----50.00g a.i./ha7--Table grapes*Vitis vinifera*NEUOutdoorCZFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.1410--18.0045.00g a.i./ha35A different GAP authorised in HU (4 × 30 g/ha; PHI: 14 days) is not fully supported by residue trialsWine grapes*Vitis vinifera*NEUOutdoorCZ, DEFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.1410--18.0045.00g a.i./ha35A different GAP authorised in HU (4 × 30 g/ha; PHI: 14 days) is not fully supported by residue trialsStrawberries*Fragaria x ananassa*NEUOutdoorDE, AT, CZ, HUFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--4710--50.00g a.i./ha3--Raspberries*Rubus idaeus*NEUOutdoorEEFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.12----30.0060.00g a.i./ha20--Currants*Ribes nigrum; Ribes rubrum*NEUOutdoorCZFungal diseaseEC100.0g/LFoliar treatment -- spraying5197--27----50.00g a.i./ha20--Gooseberries*Ribes uva‐crispa*NEUOutdoorCZFungal diseaseEC100.0g/LFoliar treatment -- spraying5197--27----50.00g a.i./ha20--Tomatoes*Lycopersicon esculentum*NEUOutdoorATFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--48----50.00g a.i./ha3--Sweet peppers*Capsicum annuum*NEUOutdoorATFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--4------50.00g a.i./ha3--Aubergines*Solanum melongena*NEUOutdoorATFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--48----50.00g a.i./ha3--Cucumbers*Cucumis sativus*NEUOutdoorAT, DEFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--48----50.00g a.i./ha3--Gherkins*Cucumis sativus*NEUOutdoorCZ, UKFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--38----50.00g a.i./ha3A different GAP authorised in HU (4 × 35 g/ha; PHI: 7 days) is not supported by residue trialsCourgettes*Cucurbita pepo* Zucchini GroupNEUOutdoorAT, DEFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--48----50.00g a.i./ha3--Melons*Cucumis melo*NEUOutdoorAT, DEFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--48----50.00g a.i./ha3--Pumpkins*Cucurbita maxima*NEUOutdoorAT, DEFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--48----50.00g a.i./ha3--Watermelons*Citrullus vulgaris,* syn: *Citrullus lanatus*NEUOutdoorATFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--48----50.00g a.i./ha3--Globe artichokes*Cynara cardunculus* Globe artichoke groupNEUOutdoorUKFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--310----50.00g a.i./ha14--**Critical outdoor GAPs for Southern Europe**Apples*Malus domestica*SEUOutdoorFRFungal diseaseEC100.0g/LFoliar treatment -- spraying71781210----25.00g a.i./ha14More critical GAPs authorised in IT (5 × 67.5; PHI: 14 days), ES and EL (3 × 150 g/ha; PHI: 14 days) are not supported by residue trialsPears*Pyrus communis*SEUOutdoorFRFungal diseaseEC100.0g/LFoliar treatment -- spraying71781210----25.00g a.i./ha14More critical GAPs authorised in IT (5 × 67.5; PHI: 14 days), ES and EL (3 × 150 g/ha; PHI: 14 days) are not supported by residue trialsQuinces*Cydonia oblonga*SEUOutdoorFRFungal diseaseEC100.0g/LFoliar treatment -- spraying71781210----25.00g a.i./ha14More critical GAPs authorised in IT (5 × 67.5; PHI: 14 days), ES and EL (3 × 150 g/ha; PHI: 14 days) are not supported by residue trialsMedlars*Mespilus germanica*SEUOutdoorFRFungal diseaseEC100.0g/LFoliar treatment -- spraying71781210----25.00g a.i./ha14A more critical GAP authorised in IT (5 × 67.5; PHI: 14 days) is not supported by residue trialsLoquats*Eriobotrya japonica*SEUOutdoorITFungal diseaseEC100.0g/LFoliar treatment -- spraying5689157--45.0067.50g a.i./ha14--Apricots*Armeniaca vulgaris,* syn: *Prunus armeniaca*SEUOutdoorEL, ESFungal diseaseEC100.0g/LFoliar treatment -- spraying718912121475.00150.00g a.i./ha14--Peaches*Persica vulgaris,* syn: *Prunus persica*SEUOutdoorFRFungal diseaseEC100.0g/LFoliar treatment -- spraying71891210----50.00g a.i./ha14More critical GAPs authorised in IT (5 × 75; PHI: 14 days), ES and EL (2 × 150 g/ha; PHI: 14 days) are not supported by residue trialsTable grapes*Vitis vinifera*SEUOutdoorFR*Erysiphe necator*EC100.0g/LFoliar treatment -- spraying5379128----25.00g a.i./ha28More critical GAPs authorised in IT (5 × 50; PHI: 14 days), ES (3 × 150 g/ha; PHI: 14 days) and EL (2 × 60 g/ha; PHI: 14 days) are not supported by residue trialsWine grapes*Vitis vinifera*SEUOutdoorFR*Erysiphe necator*EC100.0g/LFoliar treatment -- spraying5379128----25.00g a.i./ha28More critical GAPs authorised in IT (5 × 50; PHI: 14 days), ES (3 × 150 g/ha; PHI: 14 days) and EL (2 × 60 g/ha; PHI: 14 days) are not supported by residue trialsStrawberries*Fragaria x ananassa*SEUOutdoorEL, ES*Podosphaera aphanis*EC100.0g/LFoliar treatment -- spraying4197--2101450.00100.00g a.i./ha3--Blackberries*Rubus* sect. *Rubus*SEUOutdoorFR, EL, ES, IT, PTPowdery mildewEC100.0g/LFoliar treatment -- sprayingn.a.89--1----40.0040.00g a.i./ha3EFSA, [2014](#efs24853-bib-0006){ref-type="ref"}Raspberries*Rubus idaeus*SEUOutdoorFR, EL, ES, IT, PTPowdery mildewEC100.0g/LFoliar treatment -- sprayingn.a.89--1----40.0040.00g a.i./ha3EFSA, [2014](#efs24853-bib-0006){ref-type="ref"}Currants*Ribes nigrum; Ribes rubrum*SEUOutdoorIT*Spherotheca* spp.EC100.0g/LFoliar treatment -- spraying5197--31014--50.00g a.i./ha14--Tomatoes*Lycopersicon esculentum*SEUOutdoorFR*Leveillula* spp.EC100.0g/LFoliar treatment -- spraying21891210----50.00g a.i./ha3A more critical GAP authorised in EL and ES (2 × 100; PHI: 3 days) is not supported by residue trialsSweet peppers*Capsicum annuum*SEUOutdoorFR*Leveillula* spp.EC100.0g/LFoliar treatment -- spraying55891210----50.00g a.i./ha3A more critical GAP authorised in EL and ES (2 × 100; PHI: 3 days) is not supported by residue trialsAubergines*Solanum melongena*SEUOutdoorFR*Leveillula* spp.EC100.0g/LFoliar treatment -- spraying51891210----50.00g a.i./ha3A more critical GAP authorised in EL and ES (2 × 100; PHI: 3 days) is not supported by residue trialsCucumbers*Cucumis sativus*SEUOutdoorFR*Erysiphe cichoracearum*EC100.0g/LFoliar treatment -- spraying51891210----50.00g a.i./ha3A more critical GAP authorised in EL and ES (2 × 100; PHI: 3 days) is not supported by residue trialsGherkins*Cucumis sativus*SEUOutdoorFR*Erysiphe cichoracearum*EC100.0g/LFoliar treatment -- spraying51891210----50.00g a.i./ha3A more critical GAP authorised in ES (2 × 100; PHI: 3 days) is not supported by residue trialsCourgettes*Cucurbita pepo* Zucchini GroupSEUOutdoorFR*Erysiphe cichoracearum*EC100.0g/LFoliar treatment -- spraying51891210----50.00g a.i./ha3A more critical GAP authorised in EL and ES (2 × 100; PHI: 3 days) is not supported by residue trialsMelons*Cucumis melo*SEUOutdoorFR*Oidium*EC100.0g/LFoliar treatment -- spraying51891210----50.00g a.i./ha3A more critical GAP authorised in EL and ES (2 × 100; PHI: 3 days) is not supported by residue trialsPumpkins*Cucurbita maxima*SEUOutdoorFR*Oidium*EC100.0g/LFoliar treatment -- spraying51891210----50.00g a.i./ha3A more critical GAP authorised in EL and ES (2 × 100; PHI: 3 days) is not supported by residue trialsWatermelons*Citrullus vulgaris,* syn: *Citrullus lanatus*SEUOutdoorFR*Oidium*EC100.0g/LFoliar treatment -- spraying51891210----50.00g a.i./ha3A more critical GAP authorised in EL and ES (2 × 100; PHI: 3 days) and a different GAP is authorised in IT (4 × 50 g/ha; PHI: 14 days) but not supported by residue trialsPeas (with pods)*Pisum sativum*SEUOutdoorITFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.2412--25.0050.00g a.i./ha14--Peas (without pods)*Pisum sativum*SEUOutdoorITFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.2412--25.0050.00g a.i./ha14--Globe artichokes*Cynara cardunculus* Globe artichoke groupSEUOutdoorITFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.2412--25.0050.00g a.i./ha14A different GAP authorised in EL and ES (2 × 100; PHI: 3 days) is not supported by residue trials**Critical indoor GAPs for Northern and Southern Europe (including post‐harvest treatments)**Table grapes*Vitis vinifera*NEU/SEUIndoorNLFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.14----20.0030.00g a.i./ha28--Strawberries*Fragaria x ananassa*NEU/SEUIndoorATFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--4710--50.00g a.i./ha3A more critical GAP authorised in ES and EL (2 × 100 g/ha) is not supported by residue trialsTomatoes*Lycopersicon esculentum*NEU/SEUIndoorAT, DEFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--47----50.00g a.i./ha3A more critical GAP authorised in EL and ES (2 × 100; PHI: 3 days) is not supported by residue trialsSweet peppers*Capsicum annuum*NEU/SEUIndoorAT, DEFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--47----50.00g a.i./ha3A more critical GAP authorised in EL and ES (2 × 100; PHI: 3 days) is not supported by residue trialsAubergines*Solanum melongena*NEU/SEUIndoorAT, DEFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--47----50.00g a.i./ha3A more critical GAP authorised in EL and ES (2 × 100; PHI: 3 days) is not supported by residue trialsCucumbers*Cucumis sativus*NEU/SEUIndoorAT, DEFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--47----50.00g a.i./ha3A more critical GAP authorised in EL and ES (2 × 100; PHI: 3 days) is not supported by residue trialsGherkins*Cucumis sativus*NEU/SEUIndoorHUFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--37----35.00g a.i./ha3A more critical GAP authorised in EL and ES (2 × 100; PHI: 3 days) is not supported by residue trialsCourgettes*Cucurbita pepo* Zucchini GroupNEU/SEUIndoorAT, DEFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--47----50.00g a.i./ha3A more critical GAP authorised in EL and ES (2 × 100; PHI: 3 days) is not supported by residue trials.Melons*Cucumis melo*NEU/SEUIndoorAT, DEFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--47----50.00g a.i./ha3A different GAP authorised in EL and ES (2 × 100; PHI: 3 days) is not supported by residue trialsPumpkins*Cucurbita maxima*NEU/SEUIndoorAT, DEFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--47----50.00g a.i./ha3A different GAP authorised in EL and ES (2 × 100; PHI: 3 days) is not supported by residue trialsWatermelons*Citrullus vulgaris,* syn: *Citrullus lanatus*NEU/SEUIndoorDEFungal diseaseEC100.0g/LFoliar treatment -- sprayingn.a.n.a.--48----50.00g a.i./ha3A different GAP authorised in EL and ES (2 × 100; PHI: 3 days) is not supported by residue trials[^1]

Appendix B -- List of end points {#efs24853-sec-1002}
================================

B.1.. Residues in plants {#efs24853-sec-0028}
------------------------

### B.1.1.. Nature of residues and methods of analysis in plants {#efs24853-sec-0029}

#### B.1.1.1.. Metabolism studies, methods of analysis and residue definitions in plants {#efs24853-sec-0030}

Primary crops (available studies)Crop groupsCrop(s)Application(s)Sampling (DAT) Fruit cropsApples[a](#efs24853-note-1015){ref-type="fn"}Foliar, 10 × 17 g a.s./ha35 Tomatoes[b](#efs24853-note-1016){ref-type="fn"}Foliar, 4 × 36 g a.s./ha7, 40 Tomatoes[c](#efs24853-note-1017){ref-type="fn"}Foliar, 200 g a.s./ha40Leafy crops------Pulses/oilseeds------Source: Germany, [2007](#efs24853-bib-0025){ref-type="ref"}. Metabolism study covering leafy crops and pulses and oilseeds not available and requiredRotational crops (available studies)Crop groupsCropsApplication(s)PBI (DAT) Root/tuber cropsRadish[b](#efs24853-note-1016){ref-type="fn"}Bare soil, 240 g a.s./ha32, 126, 358Leafy cropsLettuce[b](#efs24853-note-1016){ref-type="fn"}Bare soil, 240 g a.s./ha32, 126, 358Cereal (small grain)Wheat[b](#efs24853-note-1016){ref-type="fn"}Bare soil, 240 g a.s./ha32, 126, 358 Source: Germany, [2007](#efs24853-bib-0025){ref-type="ref"}Processed commodities (hydrolysis study)ConditionsInvestigated? Pasteurisation (20 min, 90°C, pH 4)YesBaking, brewing and boiling (60 min, 100°C, pH 5)YesSterilisation (20 min, 120°C, pH 6)YesSources: Germany, [2007](#efs24853-bib-0025){ref-type="ref"}[^2][^3][^4][^5]

Can a general residue definition be proposed for primary crops?NoRotational crop and primary crop metabolism similar?YesResidue pattern in processed commodities similar to residue pattern in raw commodities?YesPlant residue definition for monitoring (RD‐Mo)Penconazole (sum of all constituent isomers) (tentative, limited to fruit crops only)Plant residue definition for risk assessment (RD‐RA)Sum of penconazole and free and conjugated CGA 132465, CGA 190503 and CGA 127841, expressed as penconazoleConversion factor (monitoring to risk assessment)6 (tentative)Methods of analysis for monitoring of residues (analytical technique, crop groups, LOQs)[GC‐MSD (EFSA,]{.ul} [[2008]{.ul}](#efs24853-bib-0005){ref-type="ref"} [)]{.ul}: Validated in high water, high oil and dry matricesLOQ: 0.01 mg/kgConfirmatory method and ILV available [QuEChERS methods coupled with LC--MS/MS or GC--MS/MS (Germany,]{.ul} [[2012]{.ul}](#efs24853-bib-0027){ref-type="ref"} [; EURL,]{.ul} [[2016]{.ul}](#efs24853-bib-0009){ref-type="ref"} [)]{.ul}: Validated in high water, high oil, acidic and dry matricesLOQ: 0.01 mg/kg

#### B.1.1.2.. Stability of residues in plants {#efs24853-sec-0031}

Plant products (available studies)CategoryCommodityT (°C)Stability (months/years)High water contentApples−1816 monthsHigh oil content------High acid contentGrapes−1816 monthsSource: Germany, [2007](#efs24853-bib-0025){ref-type="ref"}. Storage stability study on high oil content matrices not available and required.

### B.1.2.. Magnitude of residues in plants {#efs24853-sec-0032}

#### B.1.2.1.. Summary of residues data from the supervised residue trials {#efs24853-sec-0034}

CropRegion/indoor[a](#efs24853-note-1019){ref-type="fn"}Residue levels observed in the supervised residue trials relevant to the supported GAPs (mg/kg)Recommendations/comments (OECD calculations)MRL proposals (mg/kg)HR~Mo~ (mg/kg)[b](#efs24853-note-1020){ref-type="fn"}STMR~Mo~ (mg/kg)[c](#efs24853-note-1021){ref-type="fn"}CF[d](#efs24853-note-1022){ref-type="fn"}Almonds Hazelnuts/cobnuts WalnutsNEU--No residue trials compliant with GAP--------Apples Pears Quinces MedlarsNEU**Apples** **Mo**: 3 × \< 0.02; 2 × 0.02; 0.03; 0.038 **RA**: -- **Pears** **Mo:** \< 0.01; 0.04 **RA:** --Combined data set on apples and pears with dose rate within 25% deviation. Extrapolation to pears, quinces and medlars possible (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; Czech Republic, [2016a](#efs24853-bib-0002){ref-type="ref"}) MRL~OECD~ = 0.060.07[e](#efs24853-note-1023){ref-type="fn"} (tentative)0.040.026SEU**Apples** **Mo**: \< 0.02; 0.048; 0.065; 0.079; 0.01; 0.02; **RA**: -- **Pears** **Mo:** 2 × \<0.01; 0.01 **RA**: --Combined data set on apples and pears performed according to a more critical GAP (3 × 60 g/ha) (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}). Extrapolation to pears, quinces and medlars possible MRL~OECD~ = 0.140.15[e](#efs24853-note-1023){ref-type="fn"} ^,^ [f](#efs24853-note-1024){ref-type="fn"} (tentative)0.080.026LoquatsNEU**Apples** **Mo**: 3 × \< 0.02; 2 × 0.02; 0.03; 0.038 **RA**: -- **Pears** **Mo:** \< 0.01; 0.04 **RA:** --Combined data set on apples and pears with dose rate within 25% deviation Extrapolation to loquats possible (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; Czech Republic, [2016a](#efs24853-bib-0002){ref-type="ref"},[b](#efs24853-bib-0003){ref-type="ref"}) MRL~OECD~ = 0.060.07[e](#efs24853-note-1023){ref-type="fn"}0.040.026SEU--No residue trials compliant with GAP--------ApricotsNEU**Mo:** 0.02; 0.025; 0.03; 0.03 **RA:** --Trials on peaches overdosed (3 × 100 g/ha) (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}, [2016](#efs24853-bib-0028){ref-type="ref"}) MRL~OECD~ = 0.080.08[e](#efs24853-note-1023){ref-type="fn"} ^,^ [f](#efs24853-note-1024){ref-type="fn"} (tentative)0.030.036SEU--No residue trials compliant with GAP--------Cherries (sweet)NEU**Mo:** 5 × \< 0.01; 0.02; 0.05; 0.09 **RA:** --Trials on cherries compliant with GAP (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}) MRL~OECD~ = 0.140.15[e](#efs24853-note-1023){ref-type="fn"} (tentative)0.090.016PeachesNEU**Mo:** 0.02; 0.025; 2 × 0.03 **RA:** --Trials on peaches overdosed (3 × 100 g/ha) (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}, [2016](#efs24853-bib-0028){ref-type="ref"}) MRL~OECD~ = 0.080.08[e](#efs24853-note-1023){ref-type="fn"} ^,^ [f](#efs24853-note-1024){ref-type="fn"} (tentative)0.030.036SEU**Trials performed at 2**--**3 × 75 g/ha** **Mo**: 0.03; 2 × 0.01 **RA:** -- **Trials performed at 3 × 100 g/ha** **Mo:** \<0.02; 0.03; 0.04; 0.08; 0.06; 0.033; 0.029 **RA:** --Trials on peaches overdosed (3 × 75--100 g/ha or 2 × 75 g/ha) (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; France, [2016](#efs24853-bib-0024){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}) MRL~OECD~ = 0.120.15[e](#efs24853-note-1023){ref-type="fn"} ^,^ [f](#efs24853-note-1024){ref-type="fn"} (tentative)0.080.036PlumsNEU**Mo:** 3 × \< 0.01; 0.01; 2 × 0.02; 0,.03; 0.06 **RA:** --Trials on plums compliant with GAP (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}) MRL~OECD~ = 0.090.09[e](#efs24853-note-1023){ref-type="fn"} (tentative)0.060.026Table grapes Wine grapesNEU**Mo:** \< 0.02; 0.03; 3 × 0.04; 0.05; 0.15; 0.23; 0.26 **RA:** --Trials on grapes performed with 5 or 6 applications instead of 4 (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}) MRL~OECD~ = 0.470.5[e](#efs24853-note-1023){ref-type="fn"} ^,^ [f](#efs24853-note-1024){ref-type="fn"} (tentative)0.260.046SEU**Mo:** \< 0.01; 3 × 0.02; 2 × 0.03; 0.04; 0.18 **RA:** --Trials on grapes performed according to a more critical GAP (3 × 40 g/ha; 14 days) (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}) MRL~OECD~ = 0.270.3[e](#efs24853-note-1023){ref-type="fn"} ^,^ [f](#efs24853-note-1024){ref-type="fn"} (tentative)0.180.036StrawberriesNEU**Mo:** 2 × 0.03; 0.04; 2 × 0.1; 0.11; 0.12; 0.14; 0.17 **RA:** --Trials on strawberries compliant with GAP (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}) MRL~OECD~ = 0.290.3[e](#efs24853-note-1023){ref-type="fn"} (tentative)0.170.106SEU--No residue trials compliant with GAP--------EU**Mo:** 0.03; 0.04; 2 × 0.07; 0.08; 0.09; 0.15; 0.19 **RA:** --Trials on strawberries compliant with GAP (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}) MRL~OECD~ = 0.310.3[e](#efs24853-note-1023){ref-type="fn"} (tentative)0.190.086Blackberries Raspberries (red and yellow)NEU--No residue trials compliant with GAP. No authorised for use on blackberries in NEU--------SEU**Mo:** 0.02; 0.03; 2 × 0.04 **RA:** --Trials on raspberries compliant with GAP. Extrapolation to blackberries possible (EFSA, [2014](#efs24853-bib-0006){ref-type="ref"}) MRL~OECD~ = 0.10.1[e](#efs24853-note-1023){ref-type="fn"} (tentative)0.040.046Currants (black, red and white)NEU**Mo:** \< 0.01; 0.03; 0.04; 0.05 **RA:** --Trials on black currants compliant with GAP (Czech Republic, [2016a](#efs24853-bib-0002){ref-type="ref"}) MRL~OECD~ = 0.10.1[e](#efs24853-note-1023){ref-type="fn"} (tentative)0.050.046SEU**Mo:** 0.03; 0.05 **RA:** --Trials on currants compliant with GAP (Italy, [2016](#efs24853-bib-0031){ref-type="ref"}). Number of trials not sufficient to derive an MRL proposal--------Gooseberries (green, red and yellow)NEU**Mo:** 2 × \< 0.01; 0.01; 0.05 **RA:** --Trials on gooseberries compliant with GAP (Czech Republic, [2016a](#efs24853-bib-0002){ref-type="ref"}) MRL~OECD~ = 0.10.1[e](#efs24853-note-1023){ref-type="fn"} (tentative)0.050.016Tomatoes AuberginesNEU--No residue trials compliant with GAP.--------SEU**Mo:** 3 × \< 0.01; 0.01; 0.02; 2 × 0.03; 0.04 **RA:** --Trials on tomatoes performed with 4 applications instead of 2 (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}) MRL~OECD~ = 0.070.07[e](#efs24853-note-1023){ref-type="fn"} ^,^ [f](#efs24853-note-1024){ref-type="fn"} (tentative)0.040.026EU**Tomatoes** **Mo**: 3 × \< 0.01; 3 × \< 0.02; 2 × 0.02; 0.03; 0.07 **RA:** -- **Cherry tomatoes** **Mo**: 0.03; 0.04 **RA:** --Combined data set on tomatoes and cherries tomatoes compliant with GAP (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}). Extrapolation to aubergines possible MRL~OECD~ = 0.090.1[e](#efs24853-note-1023){ref-type="fn"} (tentative)0.070.026Sweet peppers/bell peppersNEU--No residue trials compliant with GAP.--------SEU**Trials compliant with GAP** **Mo:** 3 × \< 0.01; 0.03 **RA:** -- **Trials performed with 4 applications instead of 2** **Mo**: 0.01; \< 0.02; 0.03; 0.057 **RA:** --Trials on sweet peppers compliant with GAP and performed with 4 applications instead of 2 (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; France, [2016](#efs24853-bib-0024){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}) MRL~OECD~ = 0.090.09[e](#efs24853-note-1023){ref-type="fn"} ^,^ [f](#efs24853-note-1024){ref-type="fn"} (tentative)0.060.026EU**Mo:** 2 × \< 0.02; 2 × 0.02; 0.036; 0.04; 0.041; 0.12 **RA:** --Trials on sweet peppers compliant with GAP (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}) MRL~OECD~ = 0.170.2[e](#efs24853-note-1023){ref-type="fn"} (tentative)0.120.036Cucumbers CourgettesNEU**Cucumbers** **Mo**: 2 × \< 0.01; 0.02; 0.03 **RA:** -- **Gherkins** **Mo:** 2 × 0.02; 0.03; 0.04 **RA:** --Combined data set on cucumber and gherkins compliant with GAP for cucumber and courgettes (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; Czech Republic, [2016b](#efs24853-bib-0003){ref-type="ref"}) MRL~OECD~ = 0.060.06[e](#efs24853-note-1023){ref-type="fn"} (tentative)0.040.026SEU**Cucumbers** **Mo:** 2 × \< 0.01; 2 × 0.01 **RA:** -- **Courgettes** **Mo**: \< 0.01; 0.01; 2 × \< 0.02 **RA:** --Combined data set on cucumber and courgettes performed with 4 applications instead of 2 (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}) MRL~OECD~ = 0.030.03[e](#efs24853-note-1023){ref-type="fn"} ^,^ [f](#efs24853-note-1024){ref-type="fn"} (tentative)0.020.016EU**Mo:** \< 0.01; 2 × 0.01; 2 × \< 0.02; 0.02; 4 × 0.03 **RA:** --Trials on cucumber compliant with GAP (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}) MRL~OECD~ = 0.060.06[e](#efs24853-note-1023){ref-type="fn"} (tentative)0.030.026GherkinsNEU**Cucumbers** **Mo**: 2 × \< 0.01; 0.02; 0.03 **RA:** -- **Gherkins** **Mo:** 2 × 0.02; 0.03; 0.04 **RA:** --Combined data set on cucumber and gherkins (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; Czech Republic, [2016b](#efs24853-bib-0003){ref-type="ref"}). Tentative extrapolation to gherkins (less critical GAP) MRL~OECD~ = 0.060.06[e](#efs24853-note-1023){ref-type="fn"} ^,^ [f](#efs24853-note-1024){ref-type="fn"} (tentative)0.040.026SEU**Cucumbers** **Mo:** 2 × \< 0.01; 2 × 0.01 **RA:** -- **Courgettes** **Mo**: \< 0.01; 0.01; 2 × \< 0.02 **RA:** --Combined data set on cucumber (4) and courgettes (4) performed with 4 applications instead of 2 (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}) MRL~OECD~ = 0.030.03[e](#efs24853-note-1023){ref-type="fn"} ^,^ [f](#efs24853-note-1024){ref-type="fn"} (tentative)0.020.016EU**Mo:** \< 0.01; 2 × 0.01; 2 × \< 0.02; 0.02; 4 × 0.03 **RA:** --Trials on cucumber compliant with GAP (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}). Tentative extrapolation to gherkins (less critical GAP) MRL~OECD~ = 0.060.06[e](#efs24853-note-1023){ref-type="fn"} ^,^ [f](#efs24853-note-1024){ref-type="fn"} (tentative)0.030.026Cucurbits with inedible peelNEU**Melons** **Mo:** \< 0.01; \< 0.02 **RA:** -- **Pumpkins** **Mo:** 2 × \<0.03 **RA:** --Combined data set on melons and pumpkins compliant with GAP for cucurbits with inedible peel (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}) MRL~OECD~ = 0.030.03[e](#efs24853-note-1023){ref-type="fn"} ^,^ [g](#efs24853-note-1025){ref-type="fn"} (tentative)0.030.036SEU**Trials with 4 applications instead of 2** **Mo:** 3 × \< 0.02; 0.02 **RA:** -- **Trials with 3 applications instead of 2** **Mo:** 2 × 0.01; 2 × 0.02; 3 × 0.03; 0.04 **RA:** --Trials on melons performed with 4 or 3 applications instead of 2 (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}, France, [2016](#efs24853-bib-0024){ref-type="ref"}; Italy, [2016](#efs24853-bib-0031){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}) MRL~OECD~ = 0.060.06[e](#efs24853-note-1023){ref-type="fn"} ^,^ [f](#efs24853-note-1024){ref-type="fn"} (tentative)0.040.026EU**Mo:** 2 × \< 0.01; 2 × 0.02; 0.03; 2 × 0.04; 0.05; 0.07 **RA:** --Trials on melons compliant with GAP for cucurbits with inedible peel (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}) MRL~OECD~ = 0.110.15[e](#efs24853-note-1023){ref-type="fn"} (tentative)0.070.036Peas (with pods) Peas (without pods)SEU--No residue trials compliant with GAP--------Globe artichokesNEU**Trials with dose rate within 25% deviation** **Mo:** 2 × 0.01 **RA:** -- **Trials with 4 applications instead of 3** **Mo:** 2 × \< 0.02; 0.02; 0.04 **RA:** --Trials on globe artichokes with dose rate within 25% deviation or performed with 4 applications instead of 3 (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; France, [2016](#efs24853-bib-0024){ref-type="ref"}) No metabolism study available on leafy vegetables. Not possible to propose residue definitions and CF for risk assessment MRL~OECD~ = 0.06-------- SEU**Mo:** 2 × \< 0.006; \< 0.01; 0.02 **RA:** --Trials on globe artichokes compliant with GAP (Germany, [2012](#efs24853-bib-0027){ref-type="ref"}; Portugal, [2016](#efs24853-bib-0034){ref-type="ref"}). No metabolism study available on leafy vegetables. Not possible to propose residue definitions and CF for risk assessment MRL~OECD~ = 0.04--------[^6][^7][^8][^9][^10][^11][^12][^13][^14]

#### B.1.2.2.. Residues in succeeding crops {#efs24853-sec-0035}

Confined rotational crop study(quantitative aspect)According to the results from the confined rotational crop studies, no significant residues (with possible exception of the triazole derivative metabolites) are expected to occur in rotational crops provided that penconazole is applied according to the GAPs considered in this reviewField rotational crop studyNot available. Required for the assessment of triazole derivative metabolites

#### B.1.2.3.. Processing factors {#efs24853-sec-0036}

Processed commodityNumber of studies[a](#efs24853-note-1027){ref-type="fn"}Processing factor (PF)CFIndividual valuesMedian PF**Indicative processing factors (limited data set and/or residues analysed for parent only)**Apples, juice40.06; 3 × 0.070.076.0[b](#efs24853-note-1028){ref-type="fn"}Apples, dry pomace47.3; 8.7; 8.8; 9.38.76.0[b](#efs24853-note-1028){ref-type="fn"}Apples, wet pomace42.0; 2.1; 2.1; 3.12.16.0[b](#efs24853-note-1028){ref-type="fn"}Apples, sauce42 × 0.13; 2 × 0.200.176.0[b](#efs24853-note-1028){ref-type="fn"}Table grapes, dried (raisins)80.96; 1.08; 1.28; 1.6; 2.39; 3.6; 2 × 4.02.08.6[c](#efs24853-note-1029){ref-type="fn"}Wine grapes, juice40.43; 0.25; 0.4; 1.00.425.5[c](#efs24853-note-1029){ref-type="fn"}Wine grapes, dry pomace410; 13; 23; 26184.2[c](#efs24853-note-1029){ref-type="fn"}Wine grapes, wet pomace52.5; 3.2; 5.7; 7.5; 115.654.0[c](#efs24853-note-1029){ref-type="fn"}Wine grapes, must20.14; 0.370.266.0[b](#efs24853-note-1028){ref-type="fn"}Wine grapes, red wine (unheated)50.14; 0.25; 0.40; 0.43; 1.00.45.5[c](#efs24853-note-1029){ref-type="fn"}Strawberries, jam40.61; 0.65; 0.67; 0.910.666.0[b](#efs24853-note-1028){ref-type="fn"}Strawberries, canned40.39; 0.44; 0.46; 0.530.456.0[b](#efs24853-note-1028){ref-type="fn"}Melons, peeled132 × 0.25; 0.29; 3 × 0.33; 0.40; 5 × 0.50; 0.670.406.0[b](#efs24853-note-1028){ref-type="fn"}[^15][^16][^17]

B.2.. Residues in livestock {#efs24853-sec-0037}
---------------------------

Relevant groupsDietary burden expressed inMost critical diet[a](#efs24853-note-1031){ref-type="fn"}Most critical commodity[a](#efs24853-note-1031){ref-type="fn"}Trigger exceeded (Y/N)mg/kg bw per daymg/kg DMMed.Max.Med.Max.Cattle (all diets)0.00300.00300.130.13[b](#efs24853-note-1032){ref-type="fn"}Cattle (beef)Apple, pomace, wetYesCattle (dairy only)0.00240.00240.060.06Cattle (dairy)Apple, pomace, wetNoSheep (all diets)0.00270.00270.060.06Sheep (lamb)Apple, pomace, wetNoSheep (ewe only)0.00210.00210.060.06Sheep (ram/ewe)Apple, pomace, wetNoSwine (all diets)0.00000.00000.000.00Swine (breeding)--NoPoultry (all diets)0.00000.00000.000.00Poultry (broiler)--NoPoultry (layer only)0.00000.00000.000.00Poultry (layer)--No[^18][^19][^20]

### B.2.1.. Nature of residues and methods of analysis in livestock {#efs24853-sec-0038}

#### B.2.1.1.. Metabolism studies, methods of analysis and residue definitions in livestock {#efs24853-sec-0039}

Livestock (available studies)AnimalDose (mg/kg bw per day)Duration (days)*N* rate/commentLactating goat/cow------Not available and required ![](EFS2-15-e04853-g002.jpg "image")

#### B.2.1.2.. Stability of residues in livestock {#efs24853-sec-0040}

Animal products (available studies)AnimalCommodityT (°C)Stability (months/years)--Muscle------Fat------Liver------Kidney----Not available and required

### B.2.2.. Magnitude of residues in livestock {#efs24853-sec-0041}

#### B.2.2.1.. Summary of the residue data from livestock feeding studies {#efs24853-sec-0042}

Animal commodityResidues at the closest feeding level (mg/kg)Estimated value at 1NMRL proposal (mg/kg)MeanHighestSTMR (mg/kg)HR (mg/kg)**Cattle (all diets)** Not available and required**Cattle (dairy only)** MRLs are not required since the trigger value is not exceeded**Sheep (all diets)** MRLs are not required since the trigger value is not exceeded**Sheep (dairy only)** MRLs are not required since the trigger value is not exceeded**Swine** MRLs are not required since the trigger value is not exceeded**Poultry (all diets)** MRLs are not required since the trigger value is not exceeded**Poultry (layer only)** MRLs are not required since the trigger value is not exceeded

B.3.. Consumer risk assessment {#efs24853-sec-0043}
------------------------------

### B.3.1.. Consumer risk assessment without consideration of the existing CXLs {#efs24853-sec-0044}

![](EFS2-15-e04853-g003.jpg "image")

### B.3.2.. Consumer risk assessment with consideration of the existing CXLs {#efs24853-sec-0045}

![](EFS2-15-e04853-g004.jpg "image")

B.4.. Proposed MRLs {#efs24853-sec-0046}
-------------------

Code number[a](#efs24853-note-1035){ref-type="fn"}CommodityExisting EU MRL (mg/kg)Existing CXL (mg/kg)Outcome of the reviewMRL (mg/kg)Comment**Enforcement residue definition (existing):** penconazole [F](#efs24853-note-0006){ref-type="fn"} **Enforcement residue definition (proposed):** penconazole (sum of all constituent isomers) [F](#efs24853-note-0006){ref-type="fn"}120010Almonds0.05[\*](#efs24853-note-1044){ref-type="fn"}--0.05Further consideration needed[b](#efs24853-note-1036){ref-type="fn"}120060Hazelnuts/cobnuts0.05[\*](#efs24853-note-1044){ref-type="fn"}--0.05Further consideration needed[b](#efs24853-note-1036){ref-type="fn"}120110Walnuts0.05[\*](#efs24853-note-1044){ref-type="fn"}--0.05Further consideration needed[b](#efs24853-note-1036){ref-type="fn"}130010Apples0.20.20.2Further consideration needed[c](#efs24853-note-1037){ref-type="fn"}130020Pears0.20.20.2Further consideration needed[c](#efs24853-note-1037){ref-type="fn"}130030Quinces0.20.20.2Further consideration needed[c](#efs24853-note-1037){ref-type="fn"}130040Medlars0.20.20.2Further consideration needed[c](#efs24853-note-1037){ref-type="fn"}130050Loquats/Japanese medlars0.20.20.2Further consideration needed[c](#efs24853-note-1037){ref-type="fn"}140010Apricots0.1--0.08Further consideration needed[d](#efs24853-note-1038){ref-type="fn"}140020Cherries (sweet)0.05[\*](#efs24853-note-1044){ref-type="fn"}--0.15Further consideration needed[d](#efs24853-note-1038){ref-type="fn"}140030Peaches0.10.10.15Further consideration needed[e](#efs24853-note-1039){ref-type="fn"}140040Plums0.05[\*](#efs24853-note-1044){ref-type="fn"}--0.09Further consideration needed[e](#efs24853-note-1039){ref-type="fn"}151010Table grapes0.20.20.5Further consideration needed[e](#efs24853-note-1039){ref-type="fn"}151020Wine grapes0.20.20.5Further consideration needed[e](#efs24853-note-1039){ref-type="fn"}152000Strawberries0.50.10.3Further consideration needed[e](#efs24853-note-1039){ref-type="fn"}153010Blackberries0.1--0.1Further consideration needed[d](#efs24853-note-1038){ref-type="fn"}153030Raspberries (red and yellow)0.1--0.1Further consideration needed[d](#efs24853-note-1038){ref-type="fn"}154030Currants (black, red and white)0.5--0.1Further consideration needed[d](#efs24853-note-1038){ref-type="fn"}154040Gooseberries (green, red and yellow)0.05[\*](#efs24853-note-1044){ref-type="fn"}--0.1Further consideration needed[d](#efs24853-note-1038){ref-type="fn"}231010Tomatoes0.10.20.2Further consideration needed[c](#efs24853-note-1037){ref-type="fn"}231020Sweet peppers/bell peppers0.2--0.2Further consideration needed[d](#efs24853-note-1038){ref-type="fn"}231030Aubergines/eggplants0.1--0.1Further consideration needed[d](#efs24853-note-1038){ref-type="fn"}232010Cucumbers0.10.10.1Further consideration needed[c](#efs24853-note-1037){ref-type="fn"}232020Gherkins0.1--0.06Further consideration needed[d](#efs24853-note-1038){ref-type="fn"}232030Courgettes0.1--0.06Further consideration needed[d](#efs24853-note-1038){ref-type="fn"}233010Melons0.10.10.15Further consideration needed[e](#efs24853-note-1039){ref-type="fn"}233020Pumpkins0.1--0.15Further consideration needed[d](#efs24853-note-1038){ref-type="fn"}233030Watermelons0.1--0.15Further consideration needed[d](#efs24853-note-1038){ref-type="fn"}260030Peas (with pods)0.05[\*](#efs24853-note-1044){ref-type="fn"}----Further consideration needed[f](#efs24853-note-1040){ref-type="fn"}260040Peas (without pods)0.05[\*](#efs24853-note-1044){ref-type="fn"}----Further consideration needed[f](#efs24853-note-1040){ref-type="fn"}270050Globe artichokes0.2----Further consideration needed[f](#efs24853-note-1040){ref-type="fn"}700000Hops (dried), including hop pellets and unconcentrated powder0.50.5--Further consideration needed[g](#efs24853-note-1041){ref-type="fn"}1012010Bovine meat0.05[\*](#efs24853-note-1044){ref-type="fn"}0.05[\*](#efs24853-note-1044){ref-type="fn"}--Further consideration needed[h](#efs24853-note-1042){ref-type="fn"}1012020Bovine fat0.05[\*](#efs24853-note-1044){ref-type="fn"}0.05[\*](#efs24853-note-1044){ref-type="fn"}--Further consideration needed[h](#efs24853-note-1042){ref-type="fn"}1012030Bovine liver0.05[\*](#efs24853-note-1044){ref-type="fn"}0.05[\*](#efs24853-note-1044){ref-type="fn"}--Further consideration needed[h](#efs24853-note-1042){ref-type="fn"}1012040Bovine kidney0.05[\*](#efs24853-note-1044){ref-type="fn"}0.05[\*](#efs24853-note-1044){ref-type="fn"}--Further consideration needed[h](#efs24853-note-1042){ref-type="fn"}1015010Horse meat0.05[\*](#efs24853-note-1044){ref-type="fn"}0.05[\*](#efs24853-note-1044){ref-type="fn"}--Further consideration needed[h](#efs24853-note-1042){ref-type="fn"}1015020Horse fat0.05[\*](#efs24853-note-1044){ref-type="fn"}----Further consideration needed[f](#efs24853-note-1040){ref-type="fn"}1015030Horse liver0.05[\*](#efs24853-note-1044){ref-type="fn"}----Further consideration needed[f](#efs24853-note-1040){ref-type="fn"}1015040Horse kidney0.05[\*](#efs24853-note-1044){ref-type="fn"}----Further consideration needed[f](#efs24853-note-1040){ref-type="fn"}1016010Poultry meat0.05[\*](#efs24853-note-1044){ref-type="fn"}----Further consideration needed[f](#efs24853-note-1040){ref-type="fn"}1016020Poultry fat0.05[\*](#efs24853-note-1044){ref-type="fn"}----Further consideration needed[f](#efs24853-note-1040){ref-type="fn"}1016030Poultry liver0.05[\*](#efs24853-note-1044){ref-type="fn"}----Further consideration needed[f](#efs24853-note-1040){ref-type="fn"}1016040Poultry kidney0.05[\*](#efs24853-note-1044){ref-type="fn"}----Further consideration needed[f](#efs24853-note-1040){ref-type="fn"}1020000Milk0.01[\*](#efs24853-note-1044){ref-type="fn"}0.01[\*](#efs24853-note-1044){ref-type="fn"}--Further consideration needed[h](#efs24853-note-1042){ref-type="fn"}1030000Birds' eggs0.05[\*](#efs24853-note-1044){ref-type="fn"}0.05[\*](#efs24853-note-1044){ref-type="fn"}--Further consideration needed[h](#efs24853-note-1042){ref-type="fn"}--Other commodities of plant and animal originSee Reg. No 839/2008----Further consideration needed[i](#efs24853-note-1043){ref-type="fn"}[^21][^22][^23][^24][^25][^26][^27][^28][^29][^30][^31][^32]

Appendix C -- Pesticide Residue Intake Model (PRIMo) {#efs24853-sec-1003}
====================================================

 {#efs24853-sec-0047}

• PRIMo(EU)

![](EFS2-15-e04853-g005.jpg "image")

• PRIMo(CXL)

![](EFS2-15-e04853-g006.jpg "image")

Appendix D -- Input values for the exposure calculations {#efs24853-sec-1004}
========================================================

D.1.. Livestock dietary burden calculations {#efs24853-sec-0048}
-------------------------------------------

Feed commodityMedian dietary burdenMaximum dietary burdenInput value (mg/kg)CommentInput value (mg/kg)Comment**Risk assessment residue definition**: penconazole and free and conjugated CGA 132465, CGA 190503 and CGA 127841, expressed as penconazoleApples pomace, wet0.25STMR × PF × CF (tentative)0.25STMR × PF × CF (tentative)[^33]

D.2.. Consumer risk assessment without consideration of the existing CXLs {#efs24853-sec-0049}
-------------------------------------------------------------------------

CommodityChronic risk assessmentAcute risk assessmentInput value (mg/kg)CommentInput value (mg/kg)Comment**Risk assessment residue definition**: penconazole and free and conjugated CGA 132465, CGA 190503 and CGA 127841, expressed as penconazoleAlmonds0.30EU MRL × CF0.30EU MRL × CFHazelnuts/cobnuts0.30EU MRL × CF0.30EU MRL × CFWalnuts0.30EU MRL × CF0.30EU MRL × CFApples0.12STMR~Mo~ × CF (tentative)0.47HR~Mo~ × CF (tentative)Pears0.12STMR~Mo~ × CF (tentative)0.47HR~Mo~ × CF (tentative)Quinces0.12STMR~Mo~ × CF (tentative)0.47HR~Mo~ × CF (tentative)Medlars0.12STMR~Mo~ × CF (tentative)0.47HR~Mo~ × CF (tentative)Loquats/Japanese medlars0.12STMR~Mo~ × CF (tentative)0.24HR~Mo~ × CF (tentative)Apricots0.17STMR~Mo~ × CF (tentative)0.18HR~Mo~ × CF (tentative)Cherries (sweet)0.06STMR~Mo~ × CF (tentative)0.54HR~Mo~ × CF (tentative)Peaches0.18STMR~Mo~ × CF (tentative)0.48HR~Mo~ × CF (tentative)Plums0.09STMR~Mo~ × CF (tentative)0.36HR~Mo~ × CF (tentative)Table grapes0.24STMR~Mo~ × CF (tentative)1.56HR~Mo~ × CF (tentative)Wine grapes0.24STMR~Mo~ × CF (tentative)1.56HR~Mo~ × CF (tentative)Strawberries0.60STMR~Mo~ × CF (tentative)1.14HR~Mo~ × CF (tentative)Blackberries0.21STMR~Mo~ × CF (tentative)0.24HR~Mo~ × CF (tentative)Raspberries (red and yellow)0.21STMR~Mo~ × CF (tentative)0.24HR~Mo~ × CF (tentative)Currants (black, red and white)0.21STMR~Mo~ × CF (tentative)0.30HR~Mo~ × CF (tentative)Gooseberries (green, red and yellow)0.06STMR~Mo~ × CF (tentative)0.30HR~Mo~ × CF (tentative)Tomatoes0.12STMR~Mo~ × CF (tentative)0.42HR~Mo~ × CF (tentative)Sweet peppers/bell peppers0.17STMR~Mo~ × CF (tentative)0.72HR~Mo~ × CF (tentative)Aubergines/eggplants0.12STMR~Mo~ × CF (tentative)0.42HR~Mo~ × CF (tentative)Cucumbers0.12STMR~Mo~ × CF (tentative)0.24HR~Mo~ × CF (tentative)Gherkins0.12STMR~Mo~ × CF (tentative)0.24HR~Mo~ × CF (tentative)Courgettes0.12STMR~Mo~ × CF (tentative)0.24HR~Mo~ × CF (tentative)Melons0.07STMR~Mo~ × PF × CF (tentative)0.17HR~Mo~ × PF × CF (tentative)Pumpkins0.07STMR~Mo~ × PF × CF (tentative)0.17HR~Mo~ × PF × CF (tentative)Watermelons0.07STMR~Mo~ × PF × CF (tentative)0.17HR~Mo~ × PF × CF (tentative)Peas (with pods)[a](#efs24853-note-1047){ref-type="fn"}--------Peas (without pods)[a](#efs24853-note-1047){ref-type="fn"}--------Globe artichokes[a](#efs24853-note-1047){ref-type="fn"}--------[^34][^35]

D.3.. Consumer risk assessment with consideration of the existing CXLs {#efs24853-sec-0050}
----------------------------------------------------------------------

CommodityChronic risk assessmentAcute risk assessmentInput value (mg/kg)CommentInput value (mg/kg)Comment**Risk assessment residue definition**: penconazole and free and conjugated CGA 132465, CGA 190503 and CGA 127841, expressed as penconazoleAlmonds0.30EU MRL × CF0.30EU MRL × CFHazelnuts/cobnuts0.30EU MRL × CF0.30EU MRL × CFWalnuts0.30EU MRL × CF0.30EU MRL × CFApples0.30STMR~Mo~ × CF (CXL, tentative)1.02HR~Mo~ × CF (CXL, tentative)Pears0.30STMR~Mo~ × CF (CXL, tentative)1.02HR~Mo~ × CF (CXL, tentative)Quinces0.30STMR~Mo~ × CF (CXL, tentative)1.02HR~Mo~ × CF (CXL, tentative)Medlars0.30STMR~Mo~ × CF (CXL, tentative)1.02HR~Mo~ × CF (CXL, tentative)Loquats/Japanese medlars0.30STMR~Mo~ × CF (CXL, tentative)1.02HR~Mo~ × CF (CXL, tentative)Apricots0.17STMR~Mo~ × CF (tentative)0.18HR~Mo~ × CF (tentative)Cherries (sweet)0.06STMR~Mo~ × CF (tentative)0.54HR~Mo~ × CF (tentative)Peaches0.18STMR~Mo~ × CF (tentative)0.48HR~Mo~ × CF (tentative)Plums0.09STMR~Mo~ × CF (tentative)0.36HR~Mo~ × CF (tentative)Table grapes0.24STMR~Mo~ × CF (tentative)1.56HR~Mo~ × CF (tentative)Wine grapes0.24STMR~Mo~ × CF (tentative)1.56HR~Mo~ × CF (tentative)Strawberries0.60STMR~Mo~ × CF (tentative)1.14HR~Mo~ × CF (tentative)Blackberries0.21STMR~Mo~ × CF (tentative)0.24HR~Mo~ × CF (tentative)Raspberries (red and yellow)0.21STMR~Mo~ × CF (tentative)0.24HR~Mo~ × CF (tentative)Currants (black, red and white)0.21STMR~Mo~ × CF (tentative)0.30HR~Mo~ × CF (tentative)Gooseberries (green, red and yellow)0.06STMR~Mo~ × CF (tentative)0.30HR~Mo~ × CF (tentative)Tomatoes0.12STMR~Mo~ × CF (CXL, tentative)0.72HR~Mo~ × CF (CXL, tentative)Sweet peppers/bell peppers0.17STMR~Mo~ × CF (tentative)0.72HR~Mo~ × CF (tentative)Aubergines/eggplants0.12STMR~Mo~ × CF (tentative)0.42HR~Mo~ × CF (tentative)Cucumbers0.12STMR~Mo~ × CF (CXL, tentative)0.48HR~Mo~ × CF (CXL, tentative)Gherkins0.12STMR~Mo~ × CF (tentative)0.24HR~Mo~ × CF (tentative)Courgettes0.12STMR~Mo~ × CF (tentative)0.24HR~Mo~ × CF (tentative)Melons0.07STMR~Mo~ × PF × CF (tentative)0.17HR~Mo~ × PF × CF (tentative)Pumpkins0.07STMR~Mo~ × PF × CF (tentative)0.17HR~Mo~ × PF × CF (tentative)Watermelons0.07STMR~Mo~ × PF × CF (tentative)0.17HR~Mo~ × PF × CF (tentative)Peas (with pods)[a](#efs24853-note-1049){ref-type="fn"}--------Peas (without pods)[a](#efs24853-note-1049){ref-type="fn"}--------Globe artichokes [a](#efs24853-note-1049){ref-type="fn"}--------Hops (dried)[a](#efs24853-note-1049){ref-type="fn"}, including hop pellets and unconcentrated powder--------[^36][^37]

Appendix E -- Decision tree for deriving MRL recommendations {#efs24853-sec-1005}
============================================================

 {#efs24853-sec-0051}

![](EFS2-15-e04853-g001){#efs24853-fig-0001}

Appendix F -- Used compound codes {#efs24853-sec-1006}
=================================

 {#efs24853-sec-0052}

Code/trivial nameChemical name/SMILES notationStructural formulaPenconazole(*RS*)‐1‐\[2‐(2,4‐Dichlorophenyl)pentyl\]‐1*H*‐1,2,4‐triazole Clc2ccc(C(CCC)Cn1cncn1)c(Cl)c2![](EFS2-15-e04853-g007.jpg "image")CGA 1324654‐(2,4‐Dichlorophenyl)‐5‐(1*H*‐1,2,4‐triazol‐1‐yl)‐2‐pentanol Clc2ccc(C(CC(C)O)Cn1cncn1)c(Cl)c2![](EFS2-15-e04853-g008.jpg "image")CGA 1905032‐(2,4‐Dichlorophenyl)‐1‐(1*H*‐1,2,4‐triazol‐1‐yl)‐3‐pentanol OC(CC)C(Cn1cncn1)c2ccc(Cl)cc2Cl![](EFS2-15-e04853-g009.jpg "image")CGA 1278414‐(2,4‐Dichlorophenyl)‐5‐(1*H*‐1,2,4‐triazol‐1‐yl)‐1‐pentanol Clc2ccc(C(CCCO)Cn1cncn1)c(Cl)c2![](EFS2-15-e04853-g010.jpg "image")CGA 131013 (triazolyl alanine)3‐(1*H*‐1,2,4‐Triazol‐1‐yl)‐[d]{.smallcaps},[l]{.smallcaps}‐alanine NC(Cn1cncn1)C(=O)O![](EFS2-15-e04853-g011.jpg "image")CGA 205369 (triazolyl lactic acid)(2*RS*)‐2‐Hydroxy‐3‐(1*H*‐1,2,4‐triazol‐1‐yl)propanoic acid OC(Cn1cncn1)C(=O)O![](EFS2-15-e04853-g012.jpg "image")CGA 142856 (triazolyl acetic acid)1*H*‐1,2,4‐Triazol‐1‐ylacetic acid O=C(O)Cn1cncn1![](EFS2-15-e04853-g013.jpg "image")[^38]

Regulation (EC) No 396/2005 of the European Parliament and of the Council of 23 February 2005 on maximum residue levels of pesticides in or on food and feed of plant and animal origin and amending Council Directive 91/414/EEC. OJ L 70, 16.3.2005, p. 1--16.

Council Directive 91/414/EEC of 15 July 1991 concerning the placing of plant protection products on the market. OJ L 230, 19.8.1991, p. 1--32. Repealed by Regulation (EC) No 1107/2009.

Commission Directive 2010/34/EC of 31 May 2010 amending Annex I to Council Directive 91/414/EEC as regards an extension of the use of the active substance penconazole. OJ L 134, 1.6.2010, p. 73--74.

Commission Directive 2009/77/EC of 1 July 2009 amending Council Directive 91/414/EEC to include chlorsulfuron, cyromazine, dimethachlor, etofenprox, lufenuron, penconazole, triallate and triflusulfuron as active substances. OJ L 172, 2.7.2009, p. 23--33.

Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 21 October 2009 concerning the placing of plant protection products on the market and repealing Council Directives 79/117/EEC and 91/414/EEC. OJ L 309, 24.11.2009, p. 1--50.

Commission Implementing Regulation (EU) No 540/2011 of 25 May 2011 implementing Regulation (EC) No 1107/2009 of the European Parliament and of the Council as regards the list of approved active substances. OJ L 153, 11.6.2011, p. 1--186.

Commission Implementing Regulation (EU) No 541/2011 of 1 June 2011 amending Implementing Regulation (EU) No 540/2011 implementing Regulation (EC) No 1107/2009 of the European Parliament and of the Council as regards the list of approved active substances. OJ L 153, 11.6.2011, p. 187--188.

Commission Regulation (EU) No 546/2011 of 10 June 2011 implementing Regulation (EC) No 1107/2009 of the European Parliament and of the Council as regards uniform principles for evaluation and authorisation of plant protection products. OJ L 155, 11.6.2011, p. 127--175.

[^1]: MRL: maximum residue level; GAP: Good Agricultural Practice; NEU: northern European Union; SEU: southern European Union; EC: emulsifiable concentrate; BBCH: growth stages of mono‐ and dicotyledonous plants; PHI: preharvest interval; a.i.: active ingredient.

[^2]: a.s.: active substance; DAT: days after treatment; PBI: plant back interval.

[^3]: Study performed with triazole‐labelled penconazole.

[^4]: Study performed with triazole‐ and phenyl‐labelled penconazole.

[^5]: Substudy performed in parallel only to allow metabolites identification. Number of applications not clearly reported.

[^6]: GAP: Good Agricultural Practice; MRL: maximum residue level; OECD: Organisation for Economic Co‐operation and Development.

[^7]: NEU: Outdoor trials conducted in northern Europe, SEU: Outdoor trials conducted in southern Europe, Indoor: indoor EU trials or Country code: if non‐EU trials.

[^8]: Highest residue according to the residue definition for monitoring.

[^9]: Supervised trials median residue according to the residue definition for monitoring.

[^10]: In the absence of residue trials analysing simultaneously for enforcement and risk assessment residue definitions, a worst case conversion factor derived from the available metabolism and processing studies has been proposed for risk assessment.

[^11]: In the absence of a metabolism data allowing concluding on the metabolites to be considered for enforcement, the derived MRLs should be considered tentative only.

[^12]: Tentative MRL and risk assessment values were derived from trials performed according to a more critical GAP.

[^13]: Tentative MRL and risk assessment values were derived from a reduced number of trials.

[^14]: \* Indicates that the MRL is proposed at the limit of quantification.

[^15]: Studies with residues in the RAC at or close to the LOQ were disregarded (unless concentration may occur).

[^16]: Since in the processing studies residues were analysed for parent compound only, the CF as derived for the raw commodities has been tentatively considered for risk assessment.

[^17]: Conversion factor for risk assessment in the processed commodity; median of the individual conversion factors for each residues trial.

[^18]: bw: body weight; DM: dry matter.

[^19]: Calculated for the maximum dietary burden.

[^20]: The highest dietary burdens expressed in mg/kg DM result from beef cattle.

[^21]: MRL: maximum residue level; CXL: codex maximum residue limit.

[^22]: F MRL is expressed as mg/kg of fat contained in the whole product.

[^23]: Commodity code number, as listed in Annex I of Regulation (EC) No 396/2005.

[^24]: GAP evaluated at EU level is not supported by data but no risk to consumers was identified for the existing EU MRL (also assuming the existing residue definition); no CXL is available (combination C‐I in Appendix [E](#efs24853-sec-1005){ref-type="sec"}).

[^25]: MRL is derived from the existing CXL, which is not sufficiently supported by data but for which no risk to consumers is identified; GAP evaluated at EU level, which is also not fully supported by data, would lead to a lower tentative MRL (combination E‐V in Appendix [E](#efs24853-sec-1005){ref-type="sec"}).

[^26]: Tentative MRL is derived from a GAP evaluated at EU level, which is not fully supported by data but for which no risk to consumers was identified; no CXL is available (combination E‐I in Appendix [E](#efs24853-sec-1005){ref-type="sec"}).

[^27]: Tentative MRL is derived from a GAP evaluated at EU level, which is not fully supported by data but for which no risk to consumers was identified; existing CXL is covered by the tentative MRL (combination E‐III in Appendix [E](#efs24853-sec-1005){ref-type="sec"}.

[^28]: GAP evaluated at EU level is not supported by data and consumer\'s exposure could not be assessed for the existing EU MRL; no CXL is available. Either a specific LOQ or the default MRL of 0.01 mg/kg may be considered (specific case which is not covered by Appendix [E](#efs24853-sec-1005){ref-type="sec"}).

[^29]: There are no relevant authorisations or import tolerances reported at EU level; CXL is not compatible with EU residue definitions. Either a specific LOQ or the default MRL of 0.01 mg/kg may be considered (combination A‐II in Appendix [E](#efs24853-sec-1005){ref-type="sec"}).

[^30]: GAP evaluated at EU level is not supported by data and consumer\'s exposure could not be assessed for the existing EU MRL; CXL is not compatible with EU residue definitions. Either a specific LOQ or the default MRL of 0.01 mg/kg may be considered (specific case which is not covered by Appendix [E](#efs24853-sec-1005){ref-type="sec"}).

[^31]: There are no relevant authorisations or import tolerances reported at EU level; no CXL is available. Either a specific LOQ or the default MRL of 0.01 mg/kg may be considered (combination A‐I in Appendix [E](#efs24853-sec-1005){ref-type="sec"}).

[^32]: \* Indicates that the MRL is set at the limit of quantification.

[^33]: STMR: supervised trials median residue; PF: processing factor; CF: conversion factor for enforcement residue definition to risk assessment residue definition.

[^34]: CXL: codex maximum residue limit; MRL: maximum residue level; CF: conversion factor for enforcement residue definition to risk assessment residue definition; STMR: supervised trials median residue; HR: highest residue; PF: processing factor; Mo: monitoring.

[^35]: The existing uses on these crops could not be assessed by EFSA since a metabolism study allowing deriving proper residue definitions for enforcement and risk assessment is not available.

[^36]: CXL: codex maximum residue limit; MRL: maximum residue level; CF: conversion factor for enforcement residue definition to risk assessment residue definition; STMR: supervised trials median residue; HR: highest residue; PF: processing factor; Mo: monitoring.

[^37]: The existing uses on these crops could not be assessed by EFSA since a metabolism study allowing deriving proper residue definitions for enforcement and risk assessment is not available.

[^38]: SMILES: simplified molecular‐input line‐entry system.
